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This report has been prepared and is submitted to NASA in the thought 

that it will be helpful not only in connection with ongoing appraisals of 

impacts of NASA programs but also as a sort of basic "position paper" with 

respect to NASA's policies, purposes and activities in the area of inter- 

action between NASA's programs and activities and the environment. 
I 

In carrying forward our studies of the impacts of NASA's programs 

through the analytical utilization of data obtained from the NASA sub-con- 

tracting information system, we have felt it necessary for the structuring 

of our work to search out basic aspects of NASA's objectives, policies, 

and needs with respect to information for this area. We have also felt it 

necessary to examine the adequacies and inadequacies of informational sys- 

tems and practices as against these objectives, policies and needs. 

We have found as we pursued our research that NASA management has 

developed an imaginative and innovative yet soundly based body of doctrine 

regarding NASA informational requirements as against the environment. This 

body of doctrine encompasses a clearly articulated conceptual framework, a 

comprehensive set of objectives, a range of policy statements and guide- 

lines relative both to a general approach and to specific situations and 

problems, and feedback from management as against ongoing practices and in 

response to feedback emanating from the environment, 

strikes us as most important--the varied elements of this body of doctrine 

However--and this 

have never been brought together in one document, or even in an easily 

identifiable series of documents. We have had to look to speeches, memo- 

randa exchanged within top management, testimony before Congress, and to 
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various other documents and statements scattered throughout the Agency. 

illustrate the situation and its consequences: A statement of basic policy 

has often been contained in operational memoranda addressed by the Admin- 

istrator or other high level official to particular individuals in con- 

nection with immediate and often one-shot operational problems or activities, 

as for example a congressional inquiry or a reaction to informational mater- 

ial submitted for review; such memoranda have more often than not simply 

served their immediate purposes and then been more or less "lost" in the 

files; they have seldom been singled out by recipients or other responsible 

individuals for incorporation into the mainstream of policy guidances within 

the agency. We believe that this sort of thing has resulted in something of 

a communications gap between top management and operational elements in the 

To 

Agency with regard to informational policies, guidance, purposes, etc., and 

in a loss of effectiveness in the implementation of policies. This report, 

we feel, will help to remedy this situation. 

We have also found that informational systems within NASA are well 

designed to meet NASA's requirements and purposes with regard to the col- 

lection, analysis and effective presentation of data relative to the direct 

and immediate impacts of NASA's programs and activities on the environment, 

At the same time, however, fle have found that these systems are not util- 

ized to the extent they might be in the implementation of the range of 

NASA's policies. 

into requirements as they were when the systems were instituted and have 

not been imaginatively adapted to new and more complex requirements that 

have emerged as NASA programs have matured and as public attitudes and con- 

cerns regarding space activities and their significance for society have 

changed. 

a lack of awareness among those responsible for informational matters of 

For one thing, the systems have tended to become "frozen1' 

For another, we have found that informational services suffer from 
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many valuable informational resources available in the Agency. 

found further and most important that from the standpoint of the broad 

socioeconomic impacts as distinct from direct or "dollar outlays" impacts 

and particularly impacts involving second and third order effects informa- 

tional efforts within the Agency and on behalf of the Agency by outside 

contractors and grantees have been poorly responsive to the policies and 

needs of the Agency as defined by top management. 

We have 

In making these comments, we feel it important to note that the con- 

cept of feedback as against the environment entails several dimensions. 

First, there must be a communication between program and public. 

there must be communication of the public's need for information to the 

agency. Third, there must be communication within the Agency regarding 

needed changes in course in response to public attitudes and in order both 

to develop proper informational policies and to insure that information is 

at the point of need at the time of need. The keystone of this communication 

is necessarily the Administrator of NASA. Basic to its effectiveness is a 

strong flow of information from information gatherers and analysts within 

the Agency to top management and also from top management back to the 

gatherers and analysts. On the success of this flow depends the success of 

management in reporting on the program. 

Second, 

In NASA's case, where the need for public support is very strong, the 

organization must keep the public informed continually of what is going on 

so that the public will maintain its interest. By pointing out to the pub- 

lic the benefits it receives because of NASA's very presence, the public 

tends to remain supportive. A s  a nation, we certainly have some notions of 

the importance of the space program in terms of national defense, national 

prestige, and so on. But as a nation we are easily subject to a shifting 

of national goals. When something else catches the public eye, the programs 
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t h a t  need cons tan t  support ,  not j u s t  support  when a crisis occurs,  can 

e a s i l y  and quickly l o s e  ground. 

I n  a l o c a l  area, the  persons working d i r e c t l y  wi th  t h e  program are 

aware of i t s  e f f e c t s  on them and i t s  importance t o  them. However, what 

about those persons whose d a i l y  lives g ive  them no d i r e c t  contac t?  Can 

they be made aware of how much they are touched by t h e  second and t h i r d  

order consequences? 

ployment base  gives a f e e l i n g  of s t a b i l i t y  which, i n  tu rn ,  draws s t a b l e  

ind iv idua l s  t o  t h e  area; t h a t  s t a b l e  ind iv idua l s  who p lan  t o  s t a y  i n  an 

area are t h e  ones who w i l l  be concerned wi th  t h e  area and are b e n e f i c i a l  

t o  i t? 

Can they be  made aware of t he  f a c t  t h a t  a s t rong  em- 

It is  t h e  development of t h i s  s o r t  of awareness t h a t  we be l i eve  t o  be 

important i n  f u t u r e  NASA s o c i a l  research. 

maintain i t s  commitment t o  space, i t s  awareness of t h e  program must be  

kept on an even l e v e l .  

t he  e a r l y  6OPs, 

fancy--and we are now on the  b r i n k  of achieving t h a t  goal we so  des i red .  

However, t h e  optimum s i t u a t i o n  i n  the  70's would be  t o  d i v e r t  t h e  publ ic  

from i t s  thinking i n  terms of a series of short-term goals t o  see ing  t h e  

space program as a f i rm p a r t  of t h e  American scene. 

I n  order f o r  t h i s  country t o  

The peak of publ ic  awareness w a s  accomplished i n  

NASA found t h a t  t he  lunar  landing captured the  pub l i c  



ON THE FEEDBACK PROCESS BETWEEN NASA AND 
ITS ENVIRONMENT 

I The Conceptual Basis and the  Requirement 

While NASA's most s t r i k i n g  symbol of success i n  the  e f f o r t  t o  make t h i s  

country preeminent i n  space i s  t h e  achievement of t he  moon goal,  behind 

t h i s  are many o the r  success s t o r i e s .  One, of course,  i s  t h a t  NASA has 

a t t a i n e d ,  and more d i f f i c u l t  and important maintained over t e n  years ,  broad- 

based publ ic  support  f o r  t h e  space endeavor. A key f a c t o r  i n  t h i s  has been 

a systematic e f f o r t  on t h e  p a r t  of NASA (I) t o  so administer and manage i t s  

a c t i v i t i e s  as t o  b e n e f i t  s o c i e t y  as a whole, r a t h e r  than one element or 

s e c t o r ,  and from t h e  standpoint of secondary and t e r t i a r y  e f f e c t s  as w e l l  

as primary, and (2) t o  r e p o r t  t o  t h e  pub l i c  and i ts  r ep resen ta t ives  i n  Con- 

g re s s  on these  a c t i v i t i e s  and t h e i r  consequences and a t  t i m e s  when t h e  

publ ic  has wanted t o  know about them and i n  t e r m s  t h a t  can be  understood. 

This cons tan t  concern wi th  regard t o  both t h e  impact of NASA programs and 

activit ies and an e f f e c t i v e  feedback opera t ion  as a g a i n s t  t h e  p o l i t i c a l  

processes of the na t ion  w a s  t he  product of a d e l i b e r a t e  po l i cy  on t h e  p a r t  

of NASA leadersh ip .  

former Administrator Webb i n  t h e  1968 McKinsey l e c t u r e s  a t  Columbia Univer- 

s i t y .  

NASA opera t ion  as a whole, appear worthy of no t ing  i n  d e t a i l .  

The philosophy underlying t h i s  w a s  spe l l ed  out  by 

Webb's p o i n t s ,  which ev ident ly  r e f l e c t  t he  broad experiences of t h e  

. e e Speaking of l a r g e  programs, of which NASA has been one, they are 

o r d i n a r i l y  undertaken as a r e s u l t  of a s i g n i f i c a n t  change i n  t h e  environment 

--social ,  p o l i t i c a l ,  t echnologica l ,  m i l i t a r y ,  o r  other--that raises a new 

and urgent need o r  p re sen t s  a s i g n i f i c a n t  new opportunity.  The establ ishment  
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of the transcontinental railway system came from a combination of new tech- 

nology and driving changes in the economic and social life of the country. 

The Polaris and other missile programs were dictated by a threatened shift 

in the balance of strategic military power. 

came from the ravages of depression and the opportunity to minimize the 

region's relief drain on the budget, coupled with the opportunity to effect 

a quantum jump through using new technology in the exploitation of great 

natural resources of the area. 

The Tennessee Valley Authority 

e interaction between the environmental situation and large-scale 

endeavors is a continuous and often turbulent process. A s  changes in the 

environment produce the endeavor, so do subsequent changes work for continu- 

ing modifications in the nature of the job being done and in the tools needed 

and available to do it. Pressures may arise from what happens in the en- 

deavor itself, Or they may have other sources as,  for example, the rise of 

new competing demands on scarce resources, growing effectiveness of a dis- 

senting minority, a change in popular attitudes, or a change in the polit- 

ical balance. This means that for each large-scale endeavor there is a 

critically important need for continuing feedback of information regarding 

the environment, and, at the same time, sufficient flexibility in organiza- 

tional structure and management processes enable the enterprise to ride out 

unexpected turbulence e (I 

e e communications are of unusual importance, particularly communi- 

cations related to the collection and use of feedback. Enormous quantities 

of data are indispensable, but this in its turn creates a special problem 

of unwanted data or "noise" and possibilities of confusion. 

for a sure means to select what is needed when it is needed and where it is 

needed 

The need is 

e e another common denominator of large-scale endeavors is the 
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necessity of a continuing "critical mass" of support. There must be enough 

support and continuity of support to retain and to keep directly engaged on 

the critical problems the highly talented people required to do the job, as 

well as to keep viable the entire organizational structure. 

airplane, the initial support must be adequate to attain the equivalent of 

A s  with an 

flying speed," and support must continue at a tempo and at a level adequate I ?  

to maintain the equivalent of an efficient flight path. Any uncertainty or 

all in the support factor is apt to have far-reaching effects on the 

result and force the endeavor into serious difficulties. 

e all large-scale endeavors have important secondary and tertiary 

effects beyond those associated with the prime objective. These alter the 

environment and significantly impact events generally. 

private or public in nature, large-scale endeavors produce social and some- 

times political consequences of lasting importance. 

Whether primarily 

e . they are essentially investment enterprises representing a will- 
ingness of a group or a society to give up resources in hand for future 

returns that may be long delayed in realization, They are ordinarily unu- 

sually challenging from the standpoint of their uniqueness, their promise, 

or the urgency of their need, and they tend to appeal to creative instincts 

on the part of supporters and participants. Conversely, as new ways of do- 

ing things, they are prone to generate resistance or dissent. 

. large-scale endeavors, whether public or private, invariably loom 
large in the public eye. 

part of supporter and opponent alike, 

glare of TV lights, not at times of their own choosing but when someone 

else wants to look them over e When anything goes wrong, there is a 

rush for the seven-power glass and the microscope. 

They are subject to constant watchfulness on the 

Today they must operate under the 

Mistakes are heavily 

taxed e But all of this is-as it ought to be. Because of their 



8 

very na ture ,  much i s  staked on large-scale  endeavors. The c o s t s  of inade- 

quacy o r  f a i l u r e  are invar iab ly  high. And, as Pres ident  Truman w a s  wont t o  

say, ''if those concerned cannot s tand  the heat, they should g e t  out  of t h e  

ki tchen,"  

The po in t  a t  i s s u e  i n  a l l  of t h e  above is  as simple as i t  is  important: 

t h e  space program i s  a po l i t i co - soc ia l  phenomenon and i s  sub jec t  t o  both t h e  

requirements of t h e  p o l i t i c a l  process  and the  pressures  of opinion wi th in  a 

restive soc ie ty ,  I n  sho r t ,  i t  must v ie  f o r  support  and must i d e n t i f y  with 

d ive r se  i n t e r e s t s  and needs wi th in  the  na t ion  and a t  t h e  same t i m e  must 

a s su re  the  publ ic  t h a t  t h e  funds and powers en t rus t ed  t o  i t  by the  publ ic  

are support ive of publ ic  purposes. 

Former Administrator Webb explained t h e  matter i n  down-to-earth opera- 

t i o n a l  terms on a v a r i e t y  of occasions.  Thus i n  a s t a f f  memorandum dated 

March 12 ,  1963: 

For my testimony I would l i k e  t o  know the  latest  re- 
s u l t s  of our postcard p o l l  on subcontractors .  Any up-to-date 
information E can have i n  mind t h a t  permits  me  t o  t a l k  on a 
more r ecen t  b a s i s  than o the r  wi tnesses  w i l l  he lp  m e  p resent  
the  image of an agency t h a t  knows what i t  i s  doing. I would 
l i k e  t o  be  a b l e  t o  show t h a t  t h e  fan-out t o  s m a l l  con t r ac to r s  
a l l  over t h e  country from our prime con t r ac to r s  i s  progress ive ly  
tak ing  p l ace  as the  program enlarges  and t h a t  we  are taking 
s t e p s  t o  f ind  out  more about t h i s .  

And i n  a Webb r e p o r t  dated May 4 ,  1962 on a meeting w i t h  Pres ident  

Kennedy : 

The Pres ident  a l s o  expressed some concern over t h e  
r epor t s  t h a t  are coming t o  him from states l i k e  Michigan, 
Pennsylvania, and t h e  e a s t e r n  statesp t h a t  t h e  concentrat ion 
of space con t r ac t s  i n  Ca l i fo rn ia  and the expendi tures  i n  
F lor ida ,  Miss i ss ippi ,  and Louisiana seem t o  leave ou t  cap- 
a b i l i t i e s  t h a t  should be  a v a i l a b l e  f o r  t he  program and tended 
t o  favor  those states. He is q u i t e  anxious t h a t  we maintain 
t h e  b e s t  poss ib l e  geographic d i s t r i b u t i o n  of con t r ac t s  and 
s t i l l  g e t  t h e  most e f f i c i e n t  j o b  done with the  funds expended. 

And, t o  Pres ident  Kennedy i n  a subsequent l e t te r  dated June 1, 1962: 
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a A s  t h e  space program continues i t s  cu r ren t  acce lera-  
t i on ,  t he re  is  increas ing  p a r t i c i p a t i o n  by business concerns 
i n  p r a c t i c a l l y  a l l  s e c t i o n s  of t he  country e e e t hese  f ig -  
u re s  f o r  our last  completed f u l l  year do show i n  an encouraging 
fash ion  how widely NASA's con t r ac t s  are being fanned out among 
the  States. 

A f u r t h e r  po in t  t h a t  r e q u i r e s  emphasis i s  t h a t  NASA's feedback re- 

quirement relates not  only onto t h e  completeness and per t inence  of da t a  

but a l s o  t o  (1) t h e  rap id i ty- - rea l  time--with which da ta  are got ten  i n t o  

the  informational system wi th in  NASA and between NASA and i ts  environment 

and (2) t h e  s k i l l  wi th  which t h e  information i s  packaged f o r  p re sen ta t ion  

purposes, It i s  obvious t h a t  t h e  b e s t  of information i f  no t  de l ivered  a t  

t h e  po in t  of c r i t i c a l  need i s  i n  p r a c t i c e  very  poor information. It i s  

a l s o  obvious t h a t  i f  information i s  t o  serve  o ther  than information spe- 

c i a l i s t s  i t  must be i n  terms and i n  forms t h a t  can be  e a s i l y  understood 

and r e a d i l y  t ransmi t ted  and convincingly explained t o  o the r s .  Webb s t r e s s e d  

t h i s  po in t  i n  a s t a f f  memorandum dated February 29, 1964: 

I n  view of t he  lead  a r t i c l e  i n  t h e  New York T i m e s  today 
about t h e  growing concern f o r  a b e t t e r  region of d i s t r i b u -  
t i o n  of our program, and i n  view of t h e  i n t e r e s t  expressed 
i n  the  Senate Committee i n  t h e  p a s t  on requirements f o r  
s c i e n t i s t s  and engineers,  I am wondering i f  we could not  
prepare  a page o r  two of material on t h e  d i s t r i b u t i o n  of our 
work and t h e  u t i l i z a t i o n  of s c i e n t i s t s  and engineers which I 
could use i n  the  Senate t o  answer ques t ions  i f  they are asked. 
These two sub jec t s  are not  un re l a t ed ,  and I th ink  a s k i l l f u l  
weaving toge ther  of t he  g r e a t  b e n e f i t s  t o  be gained by t h e  
country from t h e  way we are handling our programs i n  both 
f i e l d s  would be very  worthwhile, 

I n i t i a l l y ,  of course,  NASA's feedback requirement as a g a i n s t  t h e  en- 

vironment was r e l a t i v e l y  simple, s i n c e  t h e  publ ic  and i ts  e l ec t ed  representa-  

t i v e s  were overwhelmingly behind t h e  n a t i o n a l  goal of preeminence i n  space. 

Aside from t h e  matter of g e t t i n g  b i r d s  t o  f l y ,  pub l i c  i n t e r e s t  and concern 

centered almost e n t i r e l y  around t h e  ba re  bone i s s u e  of t h e  d i s t r i b u t i o n  of 

work--that i s  dollars--around t h e  countrys But as t h e  space e f f o r t  en te red  

t h e  long-haul phase, and p a r t i c u l a r l y  as t h e  t h r e a t  of unchallenged Sovie t  
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dominance i n  space receded, t he  i s s u e  became f a r  more complex. Increas ingly ,  

i t  came t o  involve such fundamental quest ions as whether the na t iona l  i n t e r -  

ests of t h e  United States required a far-reaching e f f o r t  i n  space,  whether 

t h e  conquest of space would con t r ibu te  i n  any l a s t i n g  way t o  the advance- 

ment of our soc ie ty ,  even whether our n a t i o n a l  p r ide  had not  caused us  t o  

embark on a highly was tefu l  and f o o l i s h  undertaking. 

Quite c l e a r l y  t h e  year 1963 brought a w a t e r  shed i n  broad-based publ ic  

support  f o r  t h e  program ( i e e e 9  brought a brea own of t he  automatic "na t iona l  

consensus'' behind t h e  program) 

The changing s i t u a t i o n  wi th  regard t o  publ ic  a t t i t u d e s  began with t h e  

buildup of a mul t i face ted  campaign aga ins t  t h e  "moon goal." 

i t  should be  noted, r e s t ed  upon a d i s t o r t e d  view of the  r o l e  of t h e  moon 

landing,  While the  NASA l eadersh ip  from t h e  first repea ted ly  emphasized 

t h a t  t he  p r o j e c t  w a s  not  an end i n  i t s e l f ,  bu t  w a s  a "focal  po in t  around 

which could be organized i n  a purposeful  and coordinated way a range of acti- 

v i t i e s  t h a t  would c o l l e c t i v e l y  g ive  us both t h e  general  and s p e c i f i c  cap- 

a b i l i t i e s  needed f o r  t he  at ta inment  of n a t i o n a l  preeminence,'' the  p reva i l i ng  

tendency w a s  t o  equate  the  ''moon program" wi th  t h e  space program i t s e l f .  

This was  i n  p a r t  due t o  Pres ident  Kennedy's own e a r l y  s tance.  

This campaign, 

A s  a p o l i t i c a l  l eader ,  and one deeply concerned wi th  improving the 

image of t h e  U , S .  abroad and h i s  own Adminis t ra t ion a t  homeg what Kennedy 

most wanted i n  space w a s  t h e  promise of a U,S. success  of a magnitude and 

importance t h a t  would--in one f e l l  swoop, as it were--offset t h e  advantages 

the  USSR had gained from i ts  e x p l o i t s ,  Kennedy became convinced t h a t  t h e  

U.S. could b e a t  t he  Soviets  t o  a moon landing,  And once th i s  was so ,  he  

tended t o  subsume t h e  d r i v e  f o r  leadersh ip  i n  space t o  the d r i v e  t o  be f i r s t  

on t h e  moon, Thus i n  de f in ing  t h e  dec i s ion  he  was  asking the Congress and 

the  people t o  make on May 25, 1961-a dec i s ion  t h a t  would i n  h i s  words 
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demand a major n a t i o n a l  commitment of s c i e n t i f i c  and t echn ica l  manpower, 1 1  

materials, and fac i l i t i es" - -he  spoke exc lus ive ly  i n  terms of t h e  moon land- 

ing: 

t h i s  country as w e l l  as members of t h e  Congress should consider  the matter 

c a r e f u l l y  i n  making t h e i r  judgment (I because i t  is  a heavy burden, and 

the re  i s  no sense i n  agreeing o r  deciding t h a t  t h e  United States take  an  

a f f i rma t ive  p o s i t i o n  i n  ou te r  space unless  we  are prepared t o  do t h i s  work 

and bear  t h e  burden t o  make i t  successful ."  

"I be l i eve  we  should go t o  the moon. But I th ink  every c i t i z e n  of 

It is  understandable t h a t  Kennedy chose t o  focus on the  most dramatic 

p a r t  of h i s  space program and t h e  p a r t  t h a t  could be most e a s i l y  v i sua l i zed  

and understood by t h e  average v o t e r o  Nevertheless,  t h e  e f f e c t  w a s  t o  g ive  

support  t o  o ther  fo rces  and circumstances t h a t  were almost automatical ly  

working toward d i s t o r t i o n  of t he  lunar  p ro jec t .  The sheer  drama, complex- 

i t y  and c o s t l i n e s s  of t he  moon e n t e r p r i s e  were of a magnitude t o  overshadow 

everything else r e l a t e d  t o  space. Beyond t h i s ,  t he  news media la tched  onto 

t h e  "moon race" idea  with a s ingleness  of purpose t h a t  excluded any real  

apprec ia t ion  of o the r  aspec ts  of t h e  space program, much less the  broad 

needs and purposes t h a t  t he  moon e f f o r t  w a s  i t s e l f  t o  serve. There came t o  

be  a more o r  less genera l  equat ion of the space program wi th  the  moon pro- 

gram9 and more p a r t i c u l a r l y  with t h e  race t o  b e a t  t he  USSR with t h e  f i r s t  

man on t h e  moon, And success i n  t h i s  race came t o  be equated with success  

i n  t h e  way of achieving U.S. preeminence i n  space. 

I n i t i a l l y ,  t h i s  over-simplified view of the r e l a t i o n s h i p s  between t h e  

moon e f f o r t  and t h e  o v e r a l l  e f f o r t  t he  United S t a t e s  w a s  making i n  space 

w a s  probably he lp fu l  i n  securing support  f o r  the n a t i o n a l  e f f o r t .  

and d i f f i c u l t  t a s k  l i k e  t h a t  of g e t t i n g  f i r s t  t o  the moon w a s  t he  s o r t  of 

t h ing  Americans were confident  they could do; and given a f e e l i n g  that do- 

ing  i t  would put  t h e  U.S. on top  once and f o r  a l l ,  enthusiasm f o r  going 

A complex 
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ahead was certainly greater than would have been the case with some other 

approach. 

and it was on this element that congressional attention centered as, first, 

the supplementary requests for fiscal 1962 were given quick approval, and 

then, some few months later, a whopping $3.67  billion was voted NASA for 

fiscal 1963. 

of the moon goal was to give an opening to a small number of dissenters 

who sought to discredit the whole space enterprise. 

Many in the Congress had long been clamoring for the moon goal, 

But over the longer term the effect of the overdramatization 

The problem was that when taken outside the context of its role in 

the general buildup of space capabilities and viewed as an objective in 

itself, the moon goal could be plausibly questioned from the standpoint of 

whether it was worth the cost, or indeed made a great deal of sense. 

Thus not a few highly influential members of the scientific community 

who had advocated a "science" managed and a strictly science serving 

"instrumented" program were able to carry on a running campaign against the 

total of the U.S. effort on grounds that it was a massive but empty, pres- 

tige-seeking ''moon racess that would leave the United States little better 

off than it was before. 

landing goal the United States was denying itself optimum use of space to 

extend scientific knowledge and understanding, ignoring in the process that 

for space technological advances must precede scientific advances and that 

everything to be done in connection with the moon project would automati- 

cally add to scientific knowledge and augment scientific capabilities. 

Similarly, many of those who had wanted a militarily-oriented space effort 

could claim that the country was putting all of its space eggs in the moon 

basket and at serious risk to the national security. 

passed over the fact that the capabilities being developed in connection 

with the moon project were the very same capabilities that were necessary 

These argued that through undertaking the moon 

These in their turn 
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both t o  f u r t h e r  m i l i t a r y  needs and t o  in su re  that space could no t  be  turned 

by a h o s t i l e  power aga ins t  t h e  United S t a t e s  o r  any o ther  f r e e  country. 

Both the  s c i e n t i s t s  and the mi l i ta ry-or ien ted  a l s o  ignored t h a t  w i th in  t h e  

o v e r a l l  n a t i o n a l  e f f o r t  a g r e a t  dea l  w a s  being done which d i d  not  relate t o  

the moon program bu t  w a s  d i r e c t l y  aimed a t  the development of bas i c  scien-  

t i f i c  as w e l l  as m i l i t a r y  c a p a b i l i t i e s .  

A t h i r d  l i n e  of at tack w a s  t h a t  t h e  funds t h e  U.S. w a s  pouring i n t o  

an "empty race t o  t h e  Moon" could be  f a r  b e t t e r  used t o  cons t ruc t ive  purposes 

on ea r th .  Sounding t h e  keynote f o r  t h i s  po in t  of view w a s  the  powerful 

voice of Senator J. W i l l i a m  Fulbr ight ,  Chairman of t h e  Senate Committee on 

Foreign Relat ions.  A t  Tuf t s  Univers i ty  on May 3, 1963, he s a i d  t h a t  t h e  

moon p ro jec t  should be abandoned and the  money used t o  help with such e a r t h l y  

problems as t h e  improvement of education. 

of p r i o r i t i e s  is  a r ec ipe  f o r  d i s a s t e r ,  an  unrecognized and powerful en- 

dorsement of t h e  wrong s i d e  of t h e  race between education and catastrophe." 

Two days later Fulbr ight  s a i d  before  another  group t h a t  he found it  "strange" 

t h a t  ''in a world which bears  an i n t o l e r a b l e  burden of hunger, d i sease ,  pov- 

e r t y  and animosity among i t s  people,  we should devote so many of t h e  b e s t  

minds of both t h e  western and communist worlds t o  achieve a landing on t h e  

moon, where, t o  my knowledge, no so lu t ions  t o  our problems await us." 

Then General Eisenhower threw h i s  weight i n t o  t h e  mounting debate.  

as we  may be  of our a s t ronau t s  and our Venus probe and o ther  accomplishments 

i n  space," he  wrote i n  t h e  Saturday Evening Pos t  on May 18, " t h i s  r ac ing  t o  

the  moong unavoidably wasting vast sums and deepening our debt ,  i s  the  

wrong way t o  go about i t ,  as I see it.." 

came t o  be repeated i n  a v a r i e t y  of qua r t e r s ,  including an  increas ing  num- 

ber  of newspapers and a h ighly  voca l  minori ty  i n  t h e  Congress. 

He added t h a t ,  "This a l l o c a t i o n  

"Proud 

Subsequently, similar arguments 

A circumstance t h a t  added g r e a t l y  t o  the  v u l n e r a b i l i t y  of t h e  moon 
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p r o j e c t  when taken out  of i t s  context  as a capabi l i ty-bui lding e n t e r p r i s e  

and viewed i n  terms of a s p e c i f i c  race wi th  t h e  USSR w a s  t h a t  t he  moon goal  

depended f o r  i t s  r a t i o n a l e  on t h e  demonstrated w i l l  and a b i l i t y  of t he  USSR 

t o  compete i n  t h a t  p a r t i c u l a r  race. 

they w e r e  quick t o  s e i z e  upon i n  an  e f f o r t  t o  con t r ibu te  t o  confusion and 

uncer ta in ty  among Americans as the r a t i o n a l i t y  of t h e i r  space endeavors. 

On August 9, 1963 a le t ter  t h a t  S i r  Bernard Lovel l ,  Di rec tor  of t h e  

This gave t h e  Soviets  an  opening that  

J o d r e l l  Bank Experimental S t a t i o n  i n  the  United Kingdom, had w r i t t e n  t o  

Deputy NASA Administrator Hugh L. Dryden appeared i n  the  U.S. and overseas  

press .  

p le ted  t o  t h e  Soviet  Union, MeV,  Keldysh, President  of t h e  Soviet  Academy 

of Sciences,  had t o l d  him t h a t  t h e  USSR had r e j ec t ed ,  f o r  t h e  t i m e  being 

a t  least, any p l ans  f o r  a manned lunar  landing because of "insurmountable 

problems of r a d i a t i o n  i n  space." 

I n  t h i s  l e t te r  Lovell  reported t h a t  on a v i s i t  he had j u s t  com- 

Excitement over t h i s  le t ter  w a s  immediate and in t ense ,  and whi le  i t  

w a s  s t i l l  mounting Khrushchev himself entered the  lists. 

view with Newsmen" t h a t  appeared i n  Izvestia on October 26, 1963, he  w a s  

d i r e c t l y  quoted as saying:: " A t  t h e  present  t i m e  we do no t  p l an  f l i g h t s  of 

cosmonauts t o  the  moon, I have read r e p o r t s  t h a t  t h e  Americans wish t o  l and  

a man on the  moon by 1970. And w e  w i l l  see 

how they w i l l  land the re ,  o r  t o  be  more c o r r e c t  'moon9 the re ,  and most 

important--how they w i l l  g e t  up and come back. 

ence i n t o  account,  We do no t  wish t o  compete i n  sending people t o  t h e  moon 

without thorough preparat ion.  

I n  an ' 'Inter- 

Well, le t ' s  wish them success.  

We w i l l  take t h e i r  experi-  

It i s  obvious t h e r e  w i l l  be  no b e n e f i t  from 

such competit ion,  

t h e  des t ruc t ion  of people,  

p a t i e n t  on t h e  earth, l e t  him go t o  t h e  moon,* 

on e a r t h .  But i f  we are t o  ta lk  s e r i o u s l y  w e  w i l l  have t o  work a l o t  and 

On the  cont ra ry  i t  would do harm s ince  i t  would lead  t o  

It is  a joke  i n  our country t o  say 'who is  im- 

For us  i t  i s  good enough 
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prepare well in order to complete a successful flight of man to the moon." 

These "authoritative statements" from the Soviet side were avidly 

seized upon by those who were opposed to the U.S. project: The USSR was 

being as sensible as the U.S. was foolish. What meaning could there be to 

winning a race in which the other side was not competing? At the cost of 

tens of billions the U.S. might someday get its man on the moon, but what 

of it? The Russians in the meanwhile would have grown much stronger in con- 

sequence of their use of resources for more practical purposes. 

More important than the reaction of out and out dissidents was the 

impact on many who had looked upon the Kennedy program as the proper thing 

to do: Perhaps the U,S. had already decisively bested the Russians and it 

was no longer necessary to continue a large-scale effort. It might be wise 

to slow the pace, and even put some of the things we had planned "on ice." 

In any event, a harder look should be taken at the scheduled rate of ex- 

penditures with the thought of effecting maximum savings for use in con- 

nection with other urgent programs. Doubts such as these came to be rather 

widely reflected in editorial comment of many newspapers that had hitherto 

been staunch supporters of the space endeavor. Of more direct and imme- 

diate importance was a change of mood in the Congress: a Washinpton Post 

roundup of Congressional opinion on Khrushchev's statement indicated that 

most Congressmen felt the statement would result in at least some reduction 

in funds for the space program. 

Meanwhile, the importance to the nation of an all-out effort to best 

the Russians in space was dealt a sharp blow from another side: President 

Kennedy quite unexpectedly incorporated this paragraph in an address before 

the UN General Assembly on September 20, 1963: 

Finally, in a field where the U.S. and the Soviet Union have 
a special capacity--in the field of space--there is room for 
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new cooperation, f u r t h e r  j o i n t  e f f o r t s  i n  t h e  r egu la t ion  and 
explora t ion  of space. I inc lude  among these p o s s i b i l i t i e s  a 
j o i n t  expedi t ion  t o  the moon. 

The impact of t he  P res iden t ' s  ges tu re  i s  indica ted  by a letter of 

September 23, 1963 t o  Kennedy from Congressman Olin Teague, s taunches t  of 

suppor te rs  of t he  space program: 

On May 25, 1961, you s t a t e d  t o  t h e  United S t a t e s  Congress, 
"I be l i eve  t h i s  na t ion  should commit i t s e l f  t o  achieving t h e  
goal before  t h i s  decade is  out  of landing a man on t h e  moon 
and r e tu rn ing  him s a f e l y  t o  e a r t h ,  No s i n g l e  space p r o j e c t  i n  
t h i s  period w i l l  be more exc i t i ng  o r  more impressive t o  man- 
kind o r  more important f o r  t he  long-range explora t ion  of space 
and none w i l l  be  so  d i f f i c u l t  o r  expensive t o  accomplish." 

I n  view of your statement t o  the  United Nations suggesting 
the  p o s s i b i l i t y  of a j o i n t  venture  wi th  the  Russians to  reach 
the moon, I a m  very anxious t o  know whether o r  not t h i s  n a t i o n a l  
goal i s  being abandoned o r  changed. 

I w a s  disappointed i n  t h e  suggestion. I have been a very  
s t rong  supporter of t h e  space program be l iev ing  w e  can be the  
f i r s t  n a t i o n  t o  put a man on t h e  moon and knowing t h a t  we must 
achieve t h i s  goal i f  we  are to  he lp  e s t a b l i s h  the f a c t  t h a t  
space w i l l  be used f o r  peaceful purposes. 
our n a t i o n a l  s e c u r i t y  and the  s e c u r i t y  of t h e  rest of the f r e e  
world i s  very  dependent upon t h e  success of our space program. 

A l s o ,  I be l i eve  t h a t  

Other s t rong  voices  w e r e  a l s o  r a i sed  i n  defense of t h e  moon p r o j e c t ,  

as f o r  example Representat ive J. Edward Roush of Indiana on October 29, 

1963: 

M r .  Speaker, t h e  announcement t h a t  t h e  Soviet  Union i s  
withdrawing from t h e  r a c e  t o  the  moon has produced some 
d i s tu rb ing  r eac t ions  here  i n  t h e  United States. 
have a breakdown i n  t h e  Communist system. 
opportuni ty  t o  e x e r t  real leadersh ip  and show what a f r e e  
economy can do. And we have those who are now advocating 
t h a t  w e  abandon our e f f o r t s  t o  explore  the  universe.  I am 
perturbed. Why must w e  do something j u s t  because t h e  Soviet 
Union does it? Why should w e  r e f u s e  t o  do something j u s t  
because t h e  Soviet  Union r e f u s e s  t o  do i t?  

Here we 
Here we have an  

Nevertheless,  t h e  n a t i o n a l  sense  of assurance t h a t  t h e  space program 

as it  had been conceived and developed and as i t  w a s  being conducted w a s  

c l e a r l y  i n  t h e  h ighes t  i n t e r e s t s  of t he  United States had been shaken. And 

as t i m e  passed not only d id  t h e  c r i e s - a n d  shouts  of t h e  d i s s i d e n t s  mount; 
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questioning tended to increase among the populace generally. People be- 

came less and less concerned over the simple matter of "beating the Rus- 

sians." 

into the big picture: 

objectives of our society. 

alist, asked a question that many were increasingly puzzling over: 

what value will it be to land a man on the moon if we neglect the needs of 

millions of men on earth?" 

They became increasingly concerned over how the space effort fits 

where it is leading in terms of the basic needs and 

Dr. Abraham J. Heschel, physicist turned mor- 

"Of 

NASA management quickly grasped the implications of the changing 

national mood. It recognized that the informational needs and responsi- 

bilities of the Agency with respect to the environment would necessarily 

extend beyond a "score card of successes," on the one hand, and reportings 

on particular impacts on particular situations in particular areas, on the 

other. There would be greater and greater need for a picture of the broader 

ramifications of particular impacts, and even more important, of second and 

third order consequences of the space program and its attendant policies 

and activities for the whole of our society and its basic interests and 

values. 

ability to evaluate the space program in terms other than either the values 

of accomplishments in space itself or the benefits deriving from a recir- 

culation of tax revenues. As Webb explained in a staff memorandum of Aug- 

ust 12, 1963, NASA~S need was "to seek some basis from feedback that may 

come to us from the 'national need' area to see how our policies cover the 

national need, The pur- 

pose would be not only to do a better and more comprehensive job of report- 

ing but also to secure feedback of information and judgments that could be 

brought to bear on the conduct of programs and in the decision-making pro- 

cess at various management levels. 

The requirement, as NASA management evidently saw it, was an 

Do they cover them completely, or only in part?" 

Webb wrote in a staff memorandum of 
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October 1 6 ,  1963: 

One of t h e  main problems. e i s  t o  determine what addi- 
t i o n a l  va lues  the  space program has beyond t h e  development of 
a s c i e n t i f i c  knowledge of t h e  space environment, a knowledge 
of t h e  t echn ica l  requirements f o r  t h e  rocke t ry  s i d e ,  and t h e  
demonstration of a sa te l l i t e  as a prototype . . a Fur ther ,  
t h e  p o l i c i e s  which might be app l i cab le  a t  t h i s  t i m e  when w e  
have a l r eady  begun a ten-year program t o  spend $35 b i l l i o n  i n  
t h i s  f i e l d ,  and have a l ready  expended some $7 b i l l i o n  of it, 
may be q u i t e  d i f f e r e n t  than  those  which should be appl ied  a t  
t h e  end of t h i s  period o r  a t  t h e  beginning of a new period. 
We should f i n d  some f l e x i b l e  means by which w e  can relate 
these dec i s ions  not  t o  some abso lu te  c r i t e r i a ,  such as con- 
t r o l  of funds by mission-oriented agencies,  bu t  r a t h e r ,  t o  t h e  
t o t a l  s t r u c t u r e  of our space program and i ts  r e l a t i o n s h i p  t o  
a l l  o ther  f a c t o r s  [ a f f e c t i n g  our s o c i e t y ] .  

Webb made more e x p l i c i t  t h e  s o r t  of t h ing  he had i n  mind i n  a s t a f f  

memorandum of October, 1964: 

Please accumulate t h e  da t a  f o r  t h e  group of states involved 
i n  manned space f l i g h t  and which cen te r  on Huntsv i l le  along 
the  same l i n e s  as t h e  d a t a  you have gathered f o r  Louisiana and 
Alabama. I would l i k e  t o  inc lude  i n  t h e  material on t h e  groups 
of states running from F lo r ida  up through Georgia and over 
through Alabama, Miss i s s ipp i ,  Louisiana, Arkansas, Texas, and 
a l s o  Oklahoma as much d a t a  as poss ib l e  on NASA activities. 
This would inc lude  any economic impact da t a  we have, any uni- 
v e r s i t y  program d a t a ,  inc luding  p a r t i c u l a r l y  t h e  research  
g ran t s ,  sus t a in ing  u n i v e r s i t y  program and t r a i n i n g  g ran t s ,  any 
material w e  have showing how the  opening up of t h e  space age 
is  providing i n t e l l e c t u a l  and economic oppor tun i t i e s  f o r  t h e  
youth wi th  increas ing  development p o t e n t i a l  t o  r e a l i z e  t h e s e  
oppor tun i t i e s  i n  indus t ry ,  i n  u n i v e r s i t i e s ,  and through con- 
tacts wi th  t h e  government i n s t a l l a t i o n s .  

A s  t o  method of present ing  t h i s  d a t a  e perhaps we might 
consider a "Black Book" with t h i s  da ta  r e l a t e d  t o  the manned 
space e f f o r t  and then a second "Black Book" r e l a t e d  t o  a l l  t h e  
o the r  programs. I w i l l  be  glad t o  d i scuss  t h e  format of t h e  
p re sen ta t ion  of t h e  da t a  when you can t e l l  m e  roughly what w e  
have e 

NOTE: I f  a d d i t i o n a l  da t a  i s  a v a i l a b l e  as t o  o the r  f e d e r a l  
programs, such as t h a t  f o r  t h e  Arkansas White and Red River 
systems, i t  might be worthwhile t o  show how our d a t a  and our 
technology u t i l i z a t i o n  program both ga in  from t h e s e  expendi- 
t u r e s  and can make a con t r ibu t ion  to  the  ne t  va lue  of t hese  
expenditures t o  t h i s  region. 

Webb a l s o  emphasized the  need f o r  a d j u s t i n g  informational products as 

t h e  NASA program progressed. I n  a s t a f f  memorandum of September 11, 1963: 
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Attached hereto are all the papers I have on the shortage of 
engineers and the requirements for the NASA program. Please 
have someone, either from this material or more recent material, 
put together in the simplest form reference material that I 
should keep available to handle inquiries and meet any issues 
which come up. 
are different now than they were when this material was gotten 
together for the hearings on the Authorization Bill. This is 
partly due to the changing ratios and partly due to the reduc- 
tions in the program. Also, if someone on your staff is to be 
the central point of contact and reference in this matter, he 
could keep up the material by arrangement with Colonel Young. 

Enclosures: 

Obviously, the issues I will be dealing with 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8, 

9. 

10 e 

Draft, summary report (appendix) 5/2/63 "Analysis of 
the requirements for and recruitment of scientists 
and engineers 

Memo for Record 8/26/63 written by SP Young re: 
Killian's request for asst. fm. Dr. A. Gamble 

Dr. 

Cy. of article "The Engineer Shortage" by W. Douglas 

Grad. Training in Engineering, Math., and Phy. Sci, 
(President's Science Advisory Committee) 

Analysis of Univ. Manpower used on NASA Programs - 
Present Status (Dr. Smull, 7/24/63) 

Study - Scientists, Engineers Requirements Study 
Manpower Report of the President and a Report on Man- 
power Requirements, Resources, Utilization & Training 
(Submitted to Congress March 1963) 

Booklet - Civil Service Inventors (Reprinted from 
Civil Service Journal) 

Vol. 3 ,  No. 4 Civil Service Journal Article "Scientific 
Manpower: Progress & Prospects", 

Copy of Memo to Mr. Young fm. Mr. Lacklen 4/10/63 

Some time later NASA's top command set in motion a process that it 

hoped would greatly strengthen the Agency's ability to cope effectively 

with the increasingly complex feedback requirements that were being raised 

by the rapidly changing external attitudes. 

rationale of this move were spelled out in a memorandum dated January 26, 

1965 from Webb to Associate Deputy Administrator George Simpson. 

The nature and underlying 

This 



document, i t  seems t o  us ,  admirably sums up both the conceptual approach and 

a c t u a l  opera t iona l  requirements f o r  an e f f e c t i v e  NASA information system as 

aga ins t  t h e  environment. We consequently quote i t  a t  some length: 

I n  accordance with t h e  agreements t h a t  D r .  Dryden, D r ,  
Seamans and I have reached with the Chairman of t h e  Atomic 
Energy Commission, Mr. Finger w i l l  be f o r  t h e  next per iod,  
perhaps as long as th ree  months, on detached duty from h i s  
major area of r e spons ib i l i t y  . . e a 

I n  h i s  new assignment, M r .  Finger w i l l  have the add i t iona l  
duty . e . of Special  Ass is tan t  t o  the  Administrator e . e . 
h i s  r e s p o n s i b i l i t y  w i l l  be t o  serve  wi th  you and m e  as a group 
of working t a sk  force  leaders  t o  mobilize t h e  resources  t h a t  are 
now set up i n  var ious p a r t s  of NASA t o  express more c l e a r l y  than 
w e  have i n  the  p a s t  our p o l i c i e s ,  and the  ac t ions  w e  have taken 
t o  implement these  p o l i c i e s ,  i n  terms t h a t  can: (1) provide a 
b a s i s  f o r  proper repor t ing  t o  t h e  President  and t h e  con t ro l  
coordinat ing agencies such as the  Bureau of t he  Budget, t h e  
Off ice  of Science and Technology, the  Space Council, and 
o the r s ;  (2) i d e n t i f y  and inventory the requirements f o r  pub- 
l i c  s ta tements ,  speeches, and o ther  exposi t ions of NASA pol icy  
and programs t o  be made by the  sen ior  o f f i c i a l s  of t h i s  agency 
and make su re  t h a t  t h i s  material and these  occasions are han- 
d led  so as t o  c l e a r l y  and unambiguously s ta te  what we are about,  
how we  go about i t ,  and the  r e l a t ionsh ips  we have with our con- 
t r a c t o r s ,  with our sister agencies i n  the  Federal  Government, 
with u n i v e r s i t i e s ,  and with such u n i t s  as the  s c i e n t i f i c  com- 
munity, the  technica l  engineering community, t h e  commercial and 
t r ade  process ,  e tc . ,  and (3) arrange the  materials which emerge 
from the  above process so t h a t  they can provide a guide t o  t h e  
thinking and expressions and t h e  understandings of our s en io r  
NASA o f f i c i a l s  and a t  t h e  same t i m e  give them an opportuni ty  t o  
help us incremently improve t h i s  work, 

e s ince  1961 NASA has b u i l t  on a vast  base of experience 
gained i n  NASA s ince  1915, i n  our m i l i t a r y  services during World 
War I1 and s ince ,  and i n  the  s c i e n t i f i c  and t echn ica l  areas of 
our Nation. I be l i eve  we have proved t h a t  we can make our  b i r d s  
f l y ,  design and send out  instruments  t h a t  w i l l  send back and 
receive information needed by s c i e n t i s t s  and by engineers,  and 
create a s t r u c t u r e  under which t h e  Government can insu re  a proper 
planning and execution of a very l a r g e  program involving many 
p a r t s  and componentso and do t h i s  w i th in  t h e  s t r u c t u r e  and 
s t r eng ths  of our economic, s o c i a l p  and p o l i t i c a l  system. How- 
ever, as NASA emerges from t h e  per iod of rap id  growth and these  
accomplishments, w e  must cons tan t ly  r e f i n e  our organiza t ion  and 
our thinking about our  problems and our method of a t t ack ing  
them and n o t  l e t  t h e  central coherence and d r i v e  which came 
from the  requirements of t he  buildup per iod f r i t t e r  away i n  t h e  
topping out  per iod,  a . 
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One of t h e  most important areas fac ing  us is  t h e  develop- 
ment of a p a t t e r n  of working r e l a t i o n s h i p s  wi th  the o ther  
e n t i t i e s  i n  our Federal  s t r u c t u r e .  This includes t h e  l eg i s -  
lat ive as w e l l  as t h e  executive.  Whether we l i k e  i t  o r  not 
we have become a s t rong  agency, i n  f a c t  one of t h e  predomin- 
a n t  agencies,  i n  sc ience  and technology i n  the Nation, and i n  
t h e  world. A s  D r .  Bisplinghoff has so  w e l l  s t a t e d  it, we  have 
perhaps t h e  most a b l e  t echn ica l  group anywhere i n  ex is tence ,  
but we have not per fec ted  t h e  means f o r  focusing t h e  capabi l i -  
ties we  have on the  most important problems i n  such a way as 
t o  g e t  t he  b e s t  s o l u t i o n s  f o r  many problems which run beyond 
the  j u r i s d i c t i o n  of t h i s  agency. 

I th ink  i t  i s  more c l e a r l y  recognized than i n  t h e  p a s t  t h a t  
i f  Congress had wanted NASA t o  proceed only i n  accordance wi th  
the l i m i t a t i o n s  of v i s i o n  and understanding of t h e  development 
process which i s  a v a i l a b l e  i n  o ther  agencies,  i t  would never 
have c rea ted  NASA. We w e r e  c rea ted  t o  add something new and 
w e  must f i n d  a way t o  do t h a t ,  working c lose ly  wi th  o the r s  i n  
t h e  process,  s o  t h a t  t h e  whole governmental s t r u c t u r e  develops 
i n  a v i a b l e  and proper manner. One of t h e  more important jobs  
f o r  you, Finger and m e ,  as the  working leaders  of t h e  groups 
over which we  take func t iona l  superv is ion ,  must be t o  develop 
t h i s  kind of concept i n t o  something t h a t  can be read, marked 
and inwardly d iges ted  by both t h e  present  leaders  and those 
who are emerging i n  NASA. 



I1 Performance Against the Concept and t h e  Requirement 

The foregoing br ings  i n t o  sharp focus t h e  cr i t ical  quest ion as t o  

whether NASA's methods and procedures f o r  obtaining and analyzing da ta  on 

t h e  impact of i t s  programs and ac t iv i t ies ,  and f o r  repor t ing  on these  im- 

pac t s  t o  the  Congress and t o  the  publ ic ,  have i n  p r a c t i c e  been adequate t o  

t h e  changing and expanding needs of r ecen t  years .  Even more cr i t ical  is  

the  ques t ion  of whether they w i l l  be adequate t o  the  requirements of t he  

f u t u r e  when t h e  na t ion  w i l l  f a c e  d i f f i c u l t  choices  as t o  p r i o r i t i e s  among 

many competing demands and when t h e r e  w i l l  be  lacking %he f o c a l  impetus t h a t  

went wi th  t h e  moon landing p ro jec t .  Can NASA, i n  o ther  words, r e l y  upon 

e x i s t i n g  methods and procedures and expect t o  secure the  sus ta ined  support  

i t  must have i f  we are t o  cont inue wi th  a v i a b l e  space program? I f  no t ,  

what needs t o  be done? 

The matter, as we see i t ,  revolves  around t h e  a b i l i t y  of NASA t o  jus -  

t i f y  a n a t i o n a l  recommitment t o  space. A s  w e  wrote f o r  t he  lead  ar t ic le  i n  

the  1969 Winter i s s u e  of Orbis,  A Quarter ly  Journa l  of World Affa i r s :  

The i s s u e  . . . is no t  t he  simple one of whether t h e  
United S t a t e s  i s  t o  p re s s  forward wi th  a major space e f f o r t  
a f t e r  completion of t h e  Apollo moon landing p ro jec t .  Neither 
is i t  whether some dramatic  post lunar  goa l  is t o  be  set, o r  
new and imaginat ive missions undertaken t o  advance s c i e n t i f i c  
knowledge o r  i nc rease  m i l i t a r y  c a p a b i l i t i e s ,  nor even whether 
we are t o  make an  a l l -ou t  e f f o r t  t o  commit our  space capabi l i -  
t ies  t o  t h e  betterment of l i f e  on ea r th .  These are matters of 
importance a . a But the b a s i c  i s s u e  i s  whether t h e  United 
S t a t e s  i s  t o  c a r r y  forward on a sus ta ined  b a s i s  t h e  balanced 
program of space ac t iv i t i e s  which a lone  can lead t o  preemin- 
ence e 

We f u r t h e r  amplif ied t h e  same poin t  f o r  a s p e c i a l  i s s u e  (September, 

1969) of t he  B u l l e t i n  of t h e  Atomic S c i e n t i s t s :  

-22- 
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Even as euphoria continues t o  sweep t h i s  country i n  t h e  wake 
of t h e  successfu l  moon landing, and even as t h e  world remains 
i n  awe of t h e  magnificence of t h i s  achievement of American 
courage, sc ience ,  technology and organization, t h e  United 
States is  i n  danger of s l i pp ing  i n t o  a pos i t i on  of enduring 
i n f e r i o r i t y  as a spacefar ing  nation. Some d iscern ing  wag 
once sa id  of t h e  Southern Confederacy that its epi taph  
should read, "Born of States Rights,  Died of S t a t e s  Rights." 
Is it  poss ib l e  t h a t  a v a r i a n t  of t h i s  w i l l  come t o  be applied 
t o  t h e  U.S. commitment t o  preeminence i n  space: "Born with t h e  
Moon Goal, Died wi th  t h e  Moon Goal?" I n  c a l l i n g  a t t e n t i o n  t o  
t h i s  paradoxical p o s s i b i l i t y  . . a , my thought relates . . . 
t o  t he  d e t e r i o r a t i o n  of n a t i o n a l  purposefulness with respec t  
t o  space t h a t  has increas ingly  marked e . . our s o c i e t y  as we 
have progressed toward r e a l i z a t i o n  of t h e  moon goal,  and even 
as w e  now stand a t  the  pinnacle of success.  

NASA has taken two main approaches i n  i t s  e f f o r t s  t o  determine and re- 

p o r t  on the  socioeconomic consequences of i ts program and a c t i v i t i e s :  

1. It has developed in-house informat iona l  systems designed t o  ob ta in  

and t o  provide e f f e c t i v e  repor tage ,  on both a r egu la r  and spot  b a s i s ,  d a t a  

as t o  t h e  d i r e c t  and immediate impacts of i t s  programs and a c t i v i t i e s ;  t h a t  

is  impacts, l a r g e l y  i n  s t a t i s t i c a l  terms, from the  standpoint of geographi- 

cal  d i s t r i b u t i o n  of funds, and e f f e c t s  on l o c a l  employment and manpower 

s i t u a t i o n ,  n a t i o n a l  resources i n  t h e  way of s c i e n t i f i c  and technologica l ly  

t r a ined  personnel,  s m a l l  bus iness  i n t e r e s t s ,  e t c .  

2 .  It has funded ou t s ide  s t u d i e s  of broader ranging and longer term 

impacts and consequences, inc luding  secondary and t e r t i a r y  as w e l l  as 

primary e 

Of t h e  many informat iona l  systems wi th in  NASA, two w e r e  set up espe- 

c i a l l y  to  m e e t  environmental feedback needs. One of t hese  i s  the  system 

f o r  c o l l e c t i n g  and analyzing information on NASA subcont rac ts  ( the  "Post- 

card System"); t h e  second i s  the  j o i n t  NASA/DOD J o i n t  Economic Information 

System. 

The NASA Subcontract System w a s  developed t o  c o l l e c t  and present  in- 

formation on f i r s t  t i e r  subcont rac tors  g r e a t e r  than $10,000 which are from 
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NASA prime c o n t r a c t s  g r e a t e r  than $500,000 and on a l l  second t ier  subcon- 

tracts g r e a t e r  than $10,000 which are from f i r s t  tier subcontracts g r e a t e r  

than $50,000. The system is  now i n  i t s  seventh year of opera t ion ,  and i t  

appears t o  us  q u i t e  evident t h a t  i t  has served very w e l l  a number of im-  

p o r t a n t  requirements of NASA management: 

(a) It has  provided management wi th  feedback on a real-time b a s i s  re- 

garding performance a g a i n s t  c e r t a i n  bas i c  NASA p o l i c i e s ,  including p o l i c i e s  

t o  t h e  e f f e c t :  

. . . Tha.t NASA expenditures i n  t h e  non-governmental s e c t o r ,  which 

account f o r  over n ine ty  percent of funds appropriated t o  the  agency, 

not be concentrated on a few main s u p p l i e r s  of goods and se rv ices  

but be d ispersed  over a s  wide a range as cons i s t en t  wi th  high 

q u a l i t y  s tandards ;  

. . e That where t echn ica l ly  f e a s i b l e  NASA procurement extend t o  

geographical  areas ou t s ide  those  of major i n d u s t r i a l  and tech- 

no log ica l  concentration; 

e (I That con t r ac to r s  and/or subcontractors make p o s i t i v e  

e f f o r t s  t o  sha re  NASA generated work wi th  s m a l l  businesses;  

. e That t o  t h e  ex ten t  t e c h n i c a l l y  f e a s i b l e ,  NASA-generated 

work support  government ob jec t ives  wi th  regard t o  surp lus  labor  

areas ; 

e e That NASA procurement not  be so concentrated e i t h e r  geo- 

g raph ica l ly  o r  by c o n t r a c t o r s  as t o  e n t a i l  a d r a i n  on h ighly  

t r a ined  and s k i l l e d  manpower bu t  be  handled i n  such a way as not 

only t o  r e p l e n i s h  but  t o  build-up such manpower resources.  

(b) The system has a t  t h e  same t i m e  enabled NASA management t o  d i s -  

charge i t s  r e s p o n s i b i l i t y  t o  keep t h e  Congress and t h e  publ ic  informed on 

both a r egu la r  and a spot  i nqu i ry  b a s i s  as t o  major a spec t s  of t h e  impact  
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of NASA procurement activities. It thus has furnished an important link in 

the feedback system operating between NASA and its environment. 

The NASA-DOD Joint Economic System collects information on employment 

and cost at the plant sites of major NASA contractors. This information in 

turn is used to make the estimates of total employment on the NASA program. 

Establishment of the system was in direct response to criticism voiced in 

the first half of 1963 to the effect that the NASA program was detrimental 

to the growth of the nation in that.it was siphoning off the limited supply 

of scientists,and engineers. James R. Killian, President of MIT, set the 

tone for this criticism in the Atlantic Monthly of March, 1963: 

. e . If our vast research and development effort in de- 
fense and space works [should] even for the short term cur- 
tail productivity and economic growth in the United States, 
the results will damage not only the civilian sector but the 
space and military sectors as well; our national goals of all 
kinds, and certainly our defense, depend upon rising produc- 
tivity and upon our maintaining a sound rate of economic 
growth. Both depend in part upon the inventiveness and ini- 
tiative of the civilian sector of our economy and upon an ade- 
quate effort in uncommitted basic research, in contrast with 
applied research and development. 
yet know very much about how economic forces are affected by 
the distribution of effort between civilian-commercial research 
and development on the one hand and military space research on 
the other, WE do hear, increasingly, concern expressed that the 
growing military and space research programs may be retarding 
innovation in consumer products and shortchanging that con- 
sumer sector of our economy. 

While I doubt whether we 

This is why some of us feel that we cannot charge ahead with 
additional space and other large technological government pro- 
grams without being mindful of the possible adverse effects on 
our civilian economy and of the importance of weighing them 
along with the good effects. 
of the economic assistance our expanding space program is pro- 
viding many industries and communities. 

I note this in full recognition 

NASA's initial response was an internal document, ,"Analysis of the re- 

quirements for and recruitment of S&E"s [scientists and engineers] $' '  by Dr. 

A. Gamble. Dr. Seamans used Dr. Gamble's estimates as the basis of a per- 

sonally signed rebuttal article that was published in the Washington Sunday 
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- S t a r  on May 25, 1963: 

A t  the beginning of the year ,  something l i k e  3 t o  4 percent  
of the s c i e n t i s t s  and engineers  requi red  by this country w e r e  
being used i n  the space program. This proport ion w i l l  grow t o  
6 t o  7 percent  by the beginning of next  year ,  and may g e t  
s l i g h t l y  higher  as we continue through the decade. 
t h i s  r ep resen t s  a s i g n i f i c a n t  proport ion,  i t  does no t  approach 
t h e  f i g u r e s  used by those  who say  we are taking much l a r g e r  
numbers. Moreover, through our graduate t r a i n i n g  program wi th  
American co l leges  and u n i v e r s i t i e s ,  w e  are augmenting t h e  n a t i o n a l  
c a p a b i l i t y  and pool  of s c i e n t i s t s  and engineers.  

Although 

NASA, however, decided not  t o  rest wi th  t h i s  one-time r eac t ion  bu t  t o  

s t a y  on top of t h e  i s sues  involved as w e l l  as any o the r s  of a similar na tu re  

t h a t  might come up i n  t h e  fu tu re .  This dec is ion  w a s  r e f l e c t e d  i n  a s t a f f  

memorandum from t h e  Administrator of September 11, 1963: 

Attached he re to  are a l l  t h e  papers I have on t h e  shortage of 
engineers and t h e  requirements f o r  the NASA program. Please have 
someone, e i t h e r  from t h i s  material o r  more recent  material, put  
together  i n  t h e  s imples t  form reference  material t h a t  I should 
keep a v a i l a b l e  t o  handle i n q u i r i e s  and m e e t  i s sues  which come 
up. 
now than they were when this  material w a s  go t ten  together  f o r  
t he  hear ings  on the  Authorizat ion B i l l .  

Obviously, t h e  i s s u e s  I w i l l  be deal ing with are d i f f e r e n t  

The J o i n t  Economic Information System (EIS) w a s  i n i t i a t e d  t o  m e e t  t h i s  

requirement. The evolu t ion  of t h e  EIS as an  i n t e r n a l  mechanism began i n  t h e  

spr ing  of 1964, when t h e  Form 1086, "NASA Contractor Employment Report," w a s  

developed t o  ob ta in  NASA con t rac to r  employment and r e l a t e d  c o s t s  incurred 

da ta  t o  be used as a b a s i s  f o r  es t imat ing  the impact of NASA programs upon 

n a t i o n a l  manpower resources  ( p a r t i c u l a r l y  s c i e n t i f i c  and engineer ing man- 

power) and upon ind iv idua l  communities and geographic areas of t h e  country.  

The Contractor  Employment Report w a s  r e so r t ed  t o  a f t e r  several at tempts  t o  

ob ta in  t h e  requi red  da ta  from e x i s t i n g  systems had proved abor t ive .  The 

f i r s t  da t a  c o l l e c t i o n  w a s  undertaken on a p i l o t  b a s i s  f o r  t h e  s i x  month 

per iod ending June 30, 1964 and included approximately 120 cont rac tor  p l an t s .  

The Contractor  Employment Report fol lowing i t s  p i l o t  run  was  expanded 

a t  the reques t  of t h e  Bureau of the Budget t o  cover the Department of Defense 
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data, and was redesignated "The Joint Economic Information System." 

first report under the joint system was for the six month period ending 

December 31, 1965 and covered approximately 250 plants. The system has 

since been expanded until it now covers approximately 400 plants and plant 

complexes, of which NASA has business in approximately 260. 

The 

NASA further cooperated with DOD by providing DOD with forecasts of 

NASA manpower requirements in each plant where DOD had significant activity. 

This was in support of a special continuing analysis of employment impact 

that the Department of Defense was undertaking for its major contractors. 

This DOD effort, we understand, was "lost" in consequence of the more press- 

ing problem of Viet Nam and has not been updated for the last year and a 

half. 

The data collected by the EIS have served as the principal basis for 

preparation of the NASA "Manpower Information Digest"; for estimates and 

projections of the employment impact of NASA programs upon individual plants, 

communities and geographic areas throughout the nation; for preparing re- 

plies to Congressional requests for anticipated employment changes by State 

or Congressional District; and inhouse for estimating the manpower require- 

ments of new proposed programs such as Voyager. 

More important, however, than a list of what has been done is the fact 

that the system has been the basis for an ability of NASA to make on an on- 

line virtually real-time response to queries concerning contractor manpower. 

In this respect it has contributed to build-up of a NASA image as that of 

an agency that knows what it is doing. 

ization, both actual and anticipated, became a crucial part of the basic 

information provided to the public on the space program. As a matter of 

fact there have been few speeches made by the NASA Administrator where one 

product or another from the EIS system has not been used. 

The estimates of NASA manpower util- 

It is interesting 
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t o  no te  that the DOD has  not  made i t s  a v a i l a b l e  information on the  impact 

of DOD programs a v a i l a b l e  t o  t h e  publ ic  on anywhere near  as extensive a 

scale as has NASA. 

I n  general ,  NASA has achieved a good record i n  s tay ing  on top o f ,  and 

r epor t ing  e f f e c t i v e l y  on, developments i n  t h e  area of i t s  d i r e c t  impacts on 

t h e  environment. One example w i l l  i l l u s t r a t e  what we be l i eve  t o  b e  a f a i r l y  

general  s i t u a t i o n .  The Administrator reported i n  a s t a f f  memorandum of 

March 18, 1966: 

I have j u s t  ta lked t o  Commissioner Okum of t h e  Council of 
Economic Advisers who is  serv ing  as a c t i n g  chairman, and he  
wanted t o  inqu i r e  about an ar t ic le  i n  t h e  Wall S t r e e t  Journa l  
saying t h a t  40,000 people would be  out  of our program by the  end 
of F i s c a l  Year '67 under the  budget. I t o l d  him we had done a 
real job  t o  t r y  t o  f i n d  ou t  what t he  e f f e c t  of t he  budget would 
be and t h a t  our f i r s t  prel iminary f i g u r e s  showed t h a t  t he  l o s s  
would no t  be  40,000 bu t  about 82,000, and I pointed out  t o  him 
t h a t  a good d e a l  of t h e  testimony r e l a t i n g  t o  t h e  40,000 w a s  
r e l a t e d  t o  t h e  expendi ture  estimate i n  t h e  budget which seemed 
t o  us  no t  completely real is t ic .  
testimony i n  answer t o  quest ions up i n  Congress about t h i s .  

I pointed out  t h a t  w e  had given 

I a l s o  informed him t h a t  we  w e r e  doing a good dea l  of work 
t o  t r y  t o  c l a r i f y  our understanding of t h e  employment p i c t u r e  
with r e spec t  t o  1967 and would have more information later. 

It turned out  t h a t  h i s  inqui ry  w a s  no t  t o  express  concern 
about t he  drop i n  employment, bu t  r a t h e r  t o  say  t h a t  t h i s  w a s  a 
hea l thy  s i g n  i n  t e r m s  of t h e  t o t a l  n a t i o n a l  p i c t u r e  because i t  
would opera te  t o  o f f s e t  increas ing  employment i n  o the r  areas 
l i k e  defense.  A t  t h e  end, I i n v i t e d  him t o  come over and see our 
system f o r  accumulating these  p i c tu re s .  He s a i d  h e  would l i k e  t o  
do s o  and s a i d  t h a t  h e  had found no o ther  p lace  i n  t h e  govern- 
ment t h a t  has  as good information as I seemed t o  have r e a d i l y  
a v a i l a b l e  t o  g ive  him., I th ink  w e  should i n v i t e  him over as soon 
as w e  g e t  t o  the  next  po in t  of c l a r i f y i n g  our statist ics.  

The Agency, however, has  had less reason f o r  s a t i s f a c t i o n  over perform- 

ance wi th  regard t o  the broader socioeconomic impacts of t h e  space program, 

and p a r t i c u l a r l y  f o r  second and t h i r d  order  consequences: For the  most 

p a r t  NASA has r e l i e d  upon u n i v e r s i t i e s  and p r o f i t  and non-profit  research  

organiza t ions  and groups f o r  s t u d i e s  and eva lua t ions  of these broader a spec t s  

of i t s  in t e r - r e l a t ionsh ip  wi th  t h e  environment. Although t h e  scale of 
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NASA's e f f o r t s  along these  l i n e s  have been l a r g e  i n  comparison with what 

o ther  publ ic  agencies have done i n  t h e  area, t h e  r e s u l t s  have so f a r  f a l l e n  

f a r  s h o r t  of what NASA has ev iden t ly  been seeking. Most of t h e  products 

have cont r ibu ted  i n  one way o r  another t o  a b e t t e r  understanding of some 

aspec t  o r  another of t he  space program. But few, i f  any, have been respon- 

s i v e  t o  NASA's needs and purposes as described above. Many simply l a c k  rele- 

vance t o  t h e  s p e c i f i c  ques t ions  about which NASA is  most concerned. 

many ins tances ,  they appear t o  be r ep resen ta t ive  more of t he  personal 

p r i o r i t i e s  of t h e  inves t iga to r .  

I n  

I n  t h e  case of t h e  b e t t e r  and more va luable ,  the products suf fe red  from 

a l ack  of a t t e n t i o n  t o  the second and t h i r d  order e f f e c t s  of NASA programs. 

I n  o the r  words, too narrow a view w a s  taken as t o  the  a n a l y t i c a l  p o t e n t i a l  

of t h e  da t a  a v a i l a b l e ,  as w e l l  as  wi th  regard t o  the na tu re  and range of 

NASA management's i n t e r e s t s  and needs, and p a r t i c u l a r l y  i n  r e l a t i o n  t o  on- 

going operations.  

and more soph i s t i ca t ed  a n a l y t i c a l  approaches and methods much more u s e f u l  

r e s u l t s  could have been achieved, 

W e  be l i eve  t h a t  wi th  broadened s i g h t s  and wi th  d i f f e r e n t  

Research i n  most ins tances  w a s  l imi t ed  t o  d i r e c t  economic impact only; 

and o f t e n  q u i t e  l imi t ed  economic impact a t  t h a t .  

Another s e r ious  f a u l t  has  been a tendency on the p a r t  of t he  i n v e s t i -  

ga to r s  t o  f i g h t  t h e  da t a  i n  one way o r  another,  

concent ra te  on t h e  processes t h a t  NASA uses  t o  c o l l e c t  da t a  and then  t o  argue 

f o r  b a s i c  r ev i s ions  i n  the  system. 

One form of t h i s  w a s  t o  

An example is  a study done by Jack 

Fauce t t  Associates:  

Since a l l  t h e  da t a  are taken from f i n a l  con t rdc t s ,  they are 
believed t o  be  q u i t e  accura te .  The p r i n c i p a l  def ic iency  i n  these  
ind iv idua l  prime con t r ac t  a c t i o n  r e p o r t s  f o r  economic a n a l y s i s  
is  t h a t  i n  some cases  t h e  p l ace  of performance shown on NASA 
Form 507 may be i n t e r p r e t e d  t o  mean t h a t  a l l  t h e  con t r ac t  amount 
i s  t o  be performed the re ,  while  i n  f a c t  much of t h e  work i s  o f t e n  
performed i n  o the r  p l a n t s  of t h e  con t r ac to r  o r  i s  subcontracted 
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to a large number of outside firms located over a wide geo- 
graphic area. In addition, there is need to tabulate these 
data by Standard Industrial Classification (SIC) establishment 
and product codes to facilitate their comparison with census 
industry and product statistics. 

It is recommended therefore that NASA should consider modi- 
fying Form 507 to (1) require contractors to indicate the 
share of the contract (including modification) which is to be 
performed at each location of the prime contractor's own facil- 
ities, (2) require contractor to indicate the SIC code for each 
establishment, and (3) to make provision for SIC product coding 
by the NASA Headquarters Office of Procurement. 

The existing reporting systems in NASA in most cases were 
designed to meet the technical and administrative needs of 
the NASA organization without specific consideration of the 
needs for socioeconomic analysis. Those reports, designed to 
provide information on the impact of NASA's program to Congress, 
the Chief Executive, and the public, have been developed largely 
in response to specific types of requests and without the guidance 
of a comprehensive and integrated program. Further, only a mini- 
mum consideration has been given to the information requirements 
for the introduction of the economic analytical function into 
the internal policy and management decision processes. 
consequence, the maximum use of existing data collections has 
not been realized and important gaps exist in the information 
which is consolidated and reported from these data collections. 
There is an obvious necessity for these reporting systems to be 
further evaluated from the standpoint of satisfying multiple 
needs, including the economic analysib requirements as well as 
the needs now being served. 

As a 

The product NASA had contracted for in this instance was the develop- 

ment of a procedure and a methodology whereby information systems available 

in NASA could be more effectively used to get a better understanding of mat- 

ters of immediate relevance to NASA operations and policy making processes, 

not counterproductive recommendations that would shift the focus of the 

information systems to the service of research objectives only distantly re- 

lated to ongoing NASA needs. 

the effectiveness of existing information systems would be reduced from the 

standpoint of ongoing management needs and would be to interfere with the 

much-needed real-time flow of information. 

If such recommendations were to be implemented, 

f 

The point here is that an 

information system as a management device must furnish information as to 
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w h a t  i s  going on 

formance a g a i n s t  

when i t  is  going on i n  order t o  p e r m i t  eva lua t ions  of per- 

p o l i c i e s  while  performance is  a c t u a l l y  under way, and t o  

enable needed on-course co r rec t ions .  An information system might serve o ther  

purposes a t  t h e  same t i m e  i t  fu rn i shes  real-time feedback t o  management, bu t  

i t  must not be  d ive r t ed  t o  these  o ther  purposes. The systems i n  question 

are t h e  important l i n k  i n  t h e  feedback system operating between NASA and t h e  

environment, and i n  t h i s  r e spec t  are f u l f i l l i n g  a prime purpose. 

Another c r i t i c i s m  t h a t  we f e e l  appropr ia te  i s  t h a t  many of the  s t u d i e s  

have been "data heavy," while lacking i n  i n t e r p r e t a t i v e  a n a l y s i s  needed f o r  

understanding t h e  real  impact of the space program. The po in t  i s  t h a t  in- 

fe rence  r a t h e r  than an aggregat ion of numbers i s  needed by NASA. 

To state our poin t  again: NASA i s  a p o l i t i c a l  e n t i t y ;  i t  depends on 

pub l i c  support .  Aggregations of numbers are no t  near ly  as meaningful as are 

inferences ,  Webb emphasized t h i s  po in t  i n  a s t a f f  memorandum of September 

13 ,  1963: 

My purpose i s  not  t o  show t h e  amount of d o l l a r s  going i n t o  
R&D by statess bu t  r a t h e r  t o  g e t  some p i c t u r e  of how t h e  very  
advanced areas of technology which are coming out  of our pro- 
gram are providing small n u c l e i  o r  seed beds f o r  such advanced 
technologica l  work. e e e I f  w e  would show t h a t  through our con- 
tracts and subcont rac ts  a c e r t a i n  s u b s t a n t i a l  amount of advanced 
t echn ica l  work i s  being broadly disbursed throughout t he  country,  
I be l i eve  we could draw the  inference  t h a t  t h i s  is providing a 
powerful i n f luence  f o r  more e f f i c i e n t  u t i l i z a t i o n  of technology, 
which w i l l  be increas ingly  f e l t  over t h e  years  ahead. Also, i t  
is one of t h e  b e s t  guarantees t h a t  those areas w i l l  ge t  i n  a 
p o s i t i o n  t o  compete f o r  R&D work as prime cont rac tors .  Why 
don't  you see what you can do on t h e  b a s i s ,  no t  of complete 
d o l l a r  f i g u r e s ,  bu t  r a t h e r  on t h e  b a s i s  of where our sub-con- 
tracts do support  vigorous,  aggress ive ,  very  advanced groups, 
and then  consider e . e whether i t  is  poss ib l e  t o  study how 
some of t hese  groups may be a f f e c t i n g  t h e  states and reg ions  
wi th in  which they are located. 

Also, t h e  s t u d i e s  gene ra l ly  have been unduly or idnted  toward "depres- 

s i o n  economics": 

a t ed ,  how s e r i o u s  would be  t h i s  s i z e  c u t  i n  funds, etc. 

how many jobs  have been crea ted ,  how much income gener- 

NASA's need i s  f o r  

I .  
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more than answers t o  the  usua l  Keynesian 

way i n  a s t a f f  memorandum of October 21, 

Please d r a f t  an agenda i t e m  . 

questions.  M r .  Webb put it t h i s  

1963: 

. a and i n i t i a t e  s t a f f  stud- 
ies . . . along t h e  l i n e s  of showing not  only the  d o l l a r  vol- 
ume of con t r ac t s  and subcont rac ts  t h a t  go i n t o  t h e  var ious  
states, but  t h e  va lue  of having, i n  a state l i k e  Wisconsin, 
[ a  con t r ac to r ]  group doing the  Apollo guidance and control .  I 
be l i eve  we w i l l  f i n d  i n  almost every s ta te  an advanced group 
i n  some spec ia l i zed  area which o f f e r s  t h e  promise t o  t h a t  
s ta te  of being i n  t h e  f o r e f r o n t  of technological advances. I f  
t he  s ta te  would recognize t h i s  va lue  as much as the  pay ro l l  
value of NASA con t r ac t s ,  t h e r e  would be a b e t t e r  understand- 
ing of our f o c a l  po in t  p o s i t i o n  i n  encouraging l o c a l  e f f o r t s  
t o  use  advanced technology. 

Most of t h e  s t u d i e s  have suf fered  from "over profess iona l iza t ion ."  

They have tended t o  r e l y  on the  methodology of a s i n g l e  d i s c i p l i n e  t o  the  

exclusion of o the r s .  They have a l l  too o f t e n  t r e a t e d  t h e  inqui ry  being 

pursued as an end i n  i t s e l f ,  r a t h e r  than as p a r t  of a l a r g e r  inqui ry  look- 

ing  toward development of a t o t a l  p i c tu re .  

been presented i n  terms and forms t h a t  make them understandable and use fu l  

only t o  t h e  s p e c i a l i s t ,  and not i n  t e r m s  and forms t h a t  can be  e a s i l y  under- 

stood and r e a d i l y  t ransmi t ted  and convincingly explained t o  a l l  of those 

wi th in  NASA and on t h e  outs ide  who need t o  know. 

And r e s u l t s  of f ind ings  have 

Also, i t  should i n  a l l  frankness be s a i d ,  t he  s t u d i e s  are f requent ly  

incompetently done. It might be w e l l  he re  t o  c i t e  some of t h e  f ind ings  of 

Ida R. Hoos of the  Univers i ty  of Ca l i fo rn ia  a t  Berkeley regarding attempts 

t o  apply systems a n a l y s i s  techniques t o  s o c i a l  problems and s i t u a t i o n s .  

With p a r t i c u l a r  re ference  t o  the  work of "research firms," but no t  without 

relevance t o  o the r  research  undertakings, inc luding  those wi th in  univer- 

s i t ies,  Hoos argues tha t :  The methodology i s  overdone. Frequently t h e  

r e l a t i o n  of t h e  "technical" p o r t i o n  of t h e  r e s u l t  t o  t h e  t a s k  a t  hand i s  

not made e x p l i c i t ,  and t h e r e  i s  ground f o r  reasonable doubt as t o  i ts  rele- 

vance o r  necess i ty .  

I 

Often fancy methodological techniques are used as window 
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dressing to disguise a poor or superficial analysis. In the final analysis 

all this results in uneasy feelings of mission unaccomplished, covered up by 

naming the product a "first cut" o r  "rough approximation." 

A s  for the research personnel involved, Hoos sees them as "pickups" 

rather than trained specialists selected on the basis of outstanding quali- 

fications, either with respect to standard research tasks or the new fields 

under exploration. Titles blossom, depending on the subject to be studied. 

In a five-man team, for example, there might be a project leader, and the 

others would find themselves designated "chief of socioeconomic studies, 

"demography specialist,"--in areas with which the extent of their knowledge 

was derived from an understanding of "in words," and "in theories," and 

particularly with regard to informational systems. 

The difference between appropriately-assigned people and the "pickup" 

crew, Hoos argues, show in their respective approaches to the subject mat- 

ter and in their attitudes toward and relationship with the professionals 

in any given field. Apparently assuming that there are ready-made solutions 

to fit neatly, albeit loosely, over any assortment of social problems, the 

information technicians mistake their own ignorance for objectivity, and 

never know when they are retreading worn ruts and rehashing disprove 

theses. 

generalizations, cloaked in systems jargon to convey an impression of pre- 

Conclusions tend to emerge in the form of naive cliches an 

cision and conceptual validity. Many recommendations and predictions turn 

out to be commonplace or common sense, derived from lay preconceptions about 

the problems, and neither drawn from nor substantiated by the analysis per- 

formed 
f 



I11 A Suggested New Approach 

W e  be l i eve  t h a t  f o r  t h e  type of information needed by NASA f o r  t he  pur- 

poses here  being considered t h e  most f r u i t f u l  procedure would be t o  use f o r  

p a r t i c u l a r  l o c a l  areas the  hard d a t a  t h a t  i s  a v a i l a b l e  on NASA con t rac t s  

and subcont rac ts  i n  p a r a l l e l  wi th  hard and s o f t  da ta  a v a i l a b l e  from other 

sources and bear ing upon a range of s o c i a l ,  demographic, c u l t u r e ,  and edu- 

cational--as w e l l  as economic--trends and developments. I n  o ther  words we  

f e e l  t h a t  worthwhile r e s u l t s  can be bes t  achieved through analyzing NASA 

da ta  wi th in  t h e  framework of t he  d a t a  t h a t  is o r d i n a r i l y  used t o  secure a 

community p r o f i l e , "  and v i c e  versa .  Af te r  t h a t ,  t he  s i t u a t i o n  f o r  a num- 11 

ber of p a r t i c u l a r  l o c a l  areas could be brought together t o  ge t  a more gen- 

e r a l i z e d  p i c t u r e  f o r  a l a r g e r  area, such as a state, and even f o r  t h e  na t ion  

as a whole. It seems t o  us  t h a t  t h i s h i s  t h e  s o r t  of th ing  Webb had i n  mind 

when he  wrote on September 18, 1965: .- - -- 
The thought has occurred t o  me  t h a t  e e [NASA] could 

examine as much as poss ib l e  samples of t h e  da t a  t h a t  show 
what our 20,000 prime and subcont rac tors  are doing i n  terms 
of technology, t h e  r e l a t i o n s h i p  of t h i s  t o  t h e  economic pro- 
g re s s  of t h e  states where they are loca ted ,  t h e  broadening 
of the  base of our technologica l  know-how throughout t h e  
country as a r e s u l t  of NASA work, and any o the r  i t e m s  of in- 
formation t h a t  would permit us t o  consider and form a judgment 
as t o  what w e  have accomplished and how w e  can be guided by 
our experience over t h e  p a s t  few years  i n  making dec is ions  as -,a 

t o  t h e  f u t u r e .  

I 

Studies ,  i n  o the r  words, should be of a na tu re  t o  qnable NASA t o  pin- 

po in t  and r e p o r t  on t h e  inf luence  t h a t  i t s  p o l i c i e s  and p r a c t i c e s  have 

exer ted  on t h e  s t rengthening  of t h e  na t ion  and p a r t i c u l a r l y  with regard t o  

(1) s t imu la t ing  t h e  development of new c a p a b i l i t i e s  of p a k c u l a r  c o n t r a c t o r s  

-34- 
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(or grantees) to do work involving advanced technology, and (2) fostering 

the build-up of technological resources in communities and regions which 

previously were, in relative terms, technologically backward (i.e+3 build- 

up in terms of new technologically oriented businesses, increase in level 

of highly trained and skilled manpower, and expanded competence of higher 

educational institutions for training and research in fields involving 

advanced technology, including increase in faculty resources, interdisci- 

plinary programs, improved facilities, etc.) 

The product that should be available for management to use would be 

not a statistical compendium but a statistically based interpretive analysis 

built up systematically for each of a series of representative areas. The 

purpose of these analyses would be to give insight into the key socioeconomic 

characteristics of these areas showing the impact of space activities on 

these characteristics. 

on is what the space program means to the community from the standpoint of 

first, second and third order effects unique for the program. The analyses 

would need to be custom tailored to an area and accomplished individually 

in the manner of a case study. Generalizations as to the impacts for larger 

units and ultimately for the nation as a whole would then be inferred from 

individual observations. 

The particular question that the analyses would bear 

A. A Model Against the Requirement 

As a means of both illustrating and testing the type of analysis we 

believe best meets NASA's need, we are briefly summarizing the findings from 

a broad socioeconomic impact of space activities on the Miami-Dade County 

area of Florida. We selected this area because: (1) it has not been totally 

impacted by NASA activity as has beenl for example, Brevard County. In 
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f a c t ,  i t  has received d i r e c t l y  r e l a t i v e l y  s m a l l  amounts of NASA funds; (2) 

i t  i s  t h e  economic, f i n a n c i a l ,  c u l t u r a l ,  and educational cen te r  of South 

F lo r ida ,  a reg ion  which as a whole has  received s u b s t a n t i a l  NASA funds; 

(3)  i t  is  an area i n  which there has long been both a need and a d r i v e  f o r  

a change i n  developmental d i r e c t i o n ;  ( 4 )  s t a t i s t i c a l  and o ther  da ta  are 

a v a i l a b l e  t h a t  make poss ib l e  meaningful a n a l y s i s  i n  o ther  than narrow econ- 

omic t e r m s ;  and (5) an ana lys i s  f o r  t h i s  area w i l l  be of va lue  i n  i t s e l f ,  

s ince  i t  is  one of t h e  dozen o r  so metropol i tan areas of t h e  country on 

which a t t e n t i o n  i s  cu r ren t ly  being heavi ly  focused and where a number of 

important p i l o t  p r o j e c t s  and s t u d i e s  a r e  being ca r r i ed  out. Among these  

are:  

Districts i n  t h e  Ci ty  of M i a m i , "  and a Food Dis t r ibu t ion  Program study, both 

r e c e n t l y  completed under the  sponsorship of t he  Economic Development Admin- 

i s t r a t i o n ;  a study of t h e  M i a m i  l abor  fo rce ,  nearing completion under t h e  

sponsorship of t h e  EDA; and a Model Cities program study under t h e  sponsor- 

ship of t h e  Department of Housing and Urban Development. 

an "Economic and Engineering F e a s i b i l i t y  Report on Planned I n d u s t r i a l  

Previously NASA-sponsored research  on t h e  impact of t h e  space program 

on Flor ida  has  been f o r  t he  most p a r t  r e s t r i c t e d  t o  t h e  area of Cape Kennedy, 

t h a t  is, Brevard County. 

noted above: They have concentrated on jobs  and payro l l s ;  they have been 

s t rong ly  o r i en ted  toward depression economics; they have been desc r ip t ive ,  

given t o  s t a t i s t i ca l  t abu la t ions ,  r a t h e r  than a n a l y t i c a l  and i n t e r p r e t i v e ;  

they have l a r g e l y  bypassed second and t h i r d  order  e f f e c t s .  

s t u d i e s  are overs impl i f ied  i n  approach and hence do not get  a t  many of t h e  

fundamental i s s u e s  t h a t  must be examined f o r  a l i k e  unde'rstanding of t h e  

s ign i f i cance  of t he  space program i n  the  context of contemporary condi t ions .  

Two Brevard County s t u d i e s  w e l l  i l l u s t r a t e  t h e  l a c k  of relevancy t o  

These s t u d i e s  have been subjec t  t o  the l i m i t a t i o n s  

I n  sum, t h e  

contemporary condi t ions ,  as t h e  following s e l e c t i o n s  show. 
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In s tudying the Cape Kennedy area, an  in-house NASA study came up w i t h  

f i nd ings  such as these:  

Brevard County, Flor ida:  The  announcement of a cont rac t ion  
of employment followed by the  outmigration of Apollo employees 
from the  county, w i l l  b r ing  a halt t o  the economic growth of 
Brevard County. By 1971, t h e  phase-out of the Manned Space 
F l i g h t  Program could r e s u l t  i n  a d i r e c t  decrease i n  employment 
of about 21,800 c i v i l  s e rvan t s  and employees of NASA cont rac tors .  
Following the primary dec l ine  i n  d i r e c t  MSF employment, a severe  
readjustment can be expected i n  o the r  s e c t o r s  of t h e  economy. 
A con t r ac t ion  i n  i n d i r e c t  employment of about 26,600 can be an- 
t i c i p a t e d  i n  con t r ac t  cons t ruc t ion ;  t rade ;  f inance;  real estate; 
insurance; and o the r  service i n d u s t r i e s .  The decrease i n  p r i -  
mary and secondary employment could r e s u l t  i n  a t o t a l  reduct ion 
i n  employment of about 48,000, a 50 percent  decrease from t h e  
1966 level. Becau,se of i n s u f f i c i e n t  job oppor tuni t ies  i n  t h e  
county, an outward migrat ion of about 102,100 can be expected, 
leav ing  a t o t a l  populat ion i n  Brevard County of about 122,400 
i n  1971. This  would amount t o  a 45 percent  decrease i n  popu- 
l a t i o n  between 1966 and 1971. An estimated 35,000 t o  40,000 
surp lus  housing u n i t s  would be put  on the  l o c a l  real estate 
market. The school populat ion i n  Brevard County i s  l i k e l y  t o  
drop by about 27,700 between 1966 and 1971, r e s u l t i n g  i n  approx- 
imately 654 i d l e  classrooms. 

The Stanford Research I n s t i t u t e ,  i n  a s tudy made under a NASA con t r ac t ,  

looked i n  much the  same way a t  t h e  r eve r se  s i d e  of t he  coin: 

Brevard County experienced, from 1950-1960, one of the high- 
est growth rates of any area i n  t h e  country. This explosive 
growth came t o  an  area charac te r ized  as a g r i c u l t u r a l ,  l i k e  
most of t h e  o the r  areas of t h e  South where NASA located.  Fur- 
thermore, wi th  t h e  exception of t h e  A i r  Force 's  Pa t r i ck  A i r  
Force Base, t h e  area w a s  t y p i c a l  of many i f  n o t  a l l  of t h e  
beach communities a long t h e  F lo r ida  coast--quiet and conserva- 
t i v e  e 

With t h e  advent of NASA, of course,  much of this  atmosphere 
changed, "Satel l i te  Motels," n igh t  l i f e ,  t r a f f i c  congestion, 
and a l l  the o the r  t rappings  of a boom town appeared, Despi te  
such outward d i sp lays ,  however, communities i n  t h e  immediate 
v i c i n i t y  welcomed t h e  a r r i v a l  of space a c t i v i t i e s  somewhat t o  
varying degrees e a e 

From discuss ions  wi th  r ep resen ta t ives  of NASA a t  Kennedy 
Space Center and persons i n  t h e  l o c a l  area, i,t appears q u i t e  
c l e a r l y  t h a t  t h e s e  kinds of problems (and many o the r s  docu- 
mented more f u l l y  elsewhere) have cont r ibu ted  t o  an  i n a b i l i t y  
of t h e  Cape Kennedy area t o  e s t a b l i s h  long-term p lans  f o r  growth 
similar t o  those i n  Huntsv i l le .  Although many of t h e  same ele- 
ments exis t ,  such as higher  pe r  c a p i t a  incomes, more and b e t t e r  
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schools, phys ica l  f a c i l i t i e s  f o r  se rv ing  the  much expanded pop- 
u l a t i o n ,  and a s p i r i t e d ,  space-oriented atmosphere, no t  as much 
of t h e  subs t an t ive  ind ica t ions  of change reported i n  Hunts- 
v i l l e  w e r e  found t o  e x i s t  a t  Cape Kennedy. 

To reiterate our pos i t ion :  such f ind ings  represent  l i t t l e  more than a 

belaboring of t h e  obvious and are unresponsive t o  the r e a l l y  important ques- 

t i ons .  It would be absurd t o  th ink  t h a t  large-scale Federal  a c t i v i t i e s  

could be imposed on a r u r a l  area and not  r e s u l t  i n  la rge-sca le  demographic 

and economic change i n  the area, o r  t o  th ink  t h a t  t h e  area would not have 

d i f f i c u l t y  accommodating t o  the  changes, much less working out  a f i n e l y  

honed p lan  t o  d e a l  wi th  them. ( In  connection wi th  t h i s  l as t  po in t ,  no cog- 

nizance w a s  taken i n  the  second study c i t e d  above of t h e  f a c t  t h a t  Hunts- 

v i l l e ' s  development as a major space center  extended back i n t o  the  f i f t i e s  

and represented a graduated process and hence cont ras ted  sharply wi th  t h e  

s i t u a t i o n  i n  Brevard County, F lo r ida , )  

t h a t  a s u b s t a n t i a l  reduct ion  i n  t h e  Federa l  a c t i v i t i e s  t h a t  had led t o  boon 

condi t ions  can take place without severe repercussions.  

It would a l s o  be absurd t o  th ink  

On t h e  following pages we summarize the  not-so-obvious impac t s ,  which 

we observed i n  the  course of our l a r g e r  study and f e e l  are d e f i n i t e l y  s i g n i f -  

i c a n t  i n  the  contex t  of contemporary condi t ions .  

B. A P i l o t  Analysis f o r  the Miami-Dade County Area 

1. Background 

Our i n t e n t i o n  i n  t h i s  a n a l y s i s  is  t o  show t h a t  t h e  space program has  

i n t e r a c t e d  p o s i t i v e l y  wi th  t h e  primary requirements of ,the community, and 

t o  show by i n f e r e n t i a l  a n a l y s i s  the rami f i ca t ions  of t h e  i n t e r a c t i o n  of t h e  

program on t h e  t o t a l  development of the community. 

The methodology i s  t o  determine t h e  major developmental t rends  and 
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I t  needs, or 

NASA activities, to identify and analyze interactions, and then to infer the 

nature and extent of the NASA impact, 

developmental characteristics," of the area in juxtaposition to 

In the paragraphs following an attempt will be made to describe the 

most obvious Miami problem and impute an impact of the NASA program with 

respect to that problem. 

The Miami-Dade County pattern of development has been largely determined 

by location of the area in the extreme southeast of the United States and 

i n  close proximation to the Gulf Stream. This area is rich in water re- 

sources and in all the amenities of a subtropical climate, but the high cost 

of bulk transportation makes it economically remote from raw materials and 

the markets of other big cities, leaving Miami with an extremely narrow 

economic base, and hence heavily dependent on tourism and those things close- 

ly identified with it. 

by the fact that in 1967 more than four million tourists visited Miami. 

The extent of dependence on tourism is demonstrated 

The critical ramification of this narrow economic base is that the gen- 

eral wage level is low and that higher-level, more professional jobs are 

relatively unavailable. 

strongly by black citizens, but is in no sense restricted to them alone, 

The extension of this lack of opportunity is that greater proportion of 

members of the Miami work force are in sharp competition with one another 

which in turn compounds social interaction and hostilities, first between 

the substantial ethnic groups in the Miami area, and second within the 

groups themselves. 

Needless to say, the impact of this is felt most 

It is particularly in this latter sense that this Miami problem is in 
I 

reality a "dooms day" machine of the community's own making. 

disruptions the nation is currently undergoing are sufficient, if they 

should become strongly identified with the Miami area, to destroy Miami as 

The civil 
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an economic entity. 

where they do not feel safe. 

simply because it hasn't much to fall back on should the tourists be driven 

away. 

The point here is that people just do not visit places 

This puts Miami in a most vulnerable position, 

Let us note at this point that our objective is not to overemphasize 

group interactions. 

this. 

The general question is much more complicated than 

A s  we have found in the course of a study we did on psycho-social 

dynamics inMiami for the Department of Housing and Urban Development this 

past summer: ,Before Blacks in Miami can utilize their full potential cer- 

tain local factors impairing their progress must be taken into account. 

First is the great lack of information and communication in the Negro 

ghettos of Miami regarding the existence of the various poverty-employment 

agencies. This phenomenon may reflect a locally inadequate public welfare 

communications system and perhaps an inadequate or uninformed local Black 

leadership. Second, and really serious, is the inadequacy of public trans- 

portation at the disposal of the Miami Black. It was evident that the sub- 

stantial remedy of the problem of Black unemployment and underemployment 

involves a number of measures, including opening of new employment categories 

to Blacks, equal opportunity in all employment, development of skills and 

education qualifications, and better communication of employment assistance 

programs. But development of transportation capabilities to permit those 

of modest means and economic circumstances to move from residence to jobs 

seems to be an institutional bottleneck. The metropolitan transportation 

system, though public, is run on the basis of economic viability rather 

than on the basis of community need, as is also the cage with the public 

road net. 

Our feeling is that a beginning of a means of expanding economic op- 

portunity in Miami would be the development of a core of higher technology 
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firms. 

poor" situation. 

to which we refer is a capacity to achieve a technical result. 

are professionally oriented. 

the training, education, and experience which these individuals possess are 

the most important bases for an industrial work force. When industry be- 

comes a significant factor in the area, a new industrial mix would afford 

the opportunity for higher income and greater opportunity and advancement 

for the area as  a whole. What we are speaking of here is not something that 

necessarily benefits a presently constituted work force but rather is a 

longer-lead consequence that must be predicated on a change in the basic 

character of the area. 

The development of such firms would be a way out of Miami's "resource 

The primary product of higher technology firms of the type 

These firms 

They rely on the skills of individuals, and 

We feel that if it can be demonstrated that high technology industry 

has been developing in Miami as a consequence of the NASA program, then we 

do indeed have indication of broad-ranging impacts. 

2 .  NASA's Contribution to the Development of Miami as a Higher Technology 
Center 

To establish the possibility of this interaction between NASA and 

Miami, we have closely examined NASA information systems containing informa- 

tion that bear on the question of NASA's direct role in Miami. (Specifically, 

the systems examined were (1) the Status of Contracts and Grants, (2) the 

postcard system, and, (3) the Economic Information System.) It should be 

noted that this analysis bears on a unique and direct effect of NASA pro- 

curement on the Miami area. 

of spin-off from the total NASA program on technology as it affects pro- 

duction generally--that is, as regards new products, new uses for old 

products, or new methods of production. 

Beyond the scope of our effort is the question 
\ 

Also beyond this study is a 
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cons idera t ion  of t h e  p o s s i b i l i t y  that the area d i r e c t l y  o r  i n d i r e c t l y  has 

gained a technological advantage because NASA has provided a b a s i s  f o r  in- 

novation on t h e  f r o n t i e r  of technology i n  t h e  production of e i t h e r  a good 

o r  service, as f o r  example i n  t h e  area of communication. 

Based on the  d a t a  a v a i l a b l e  from NASA information systems, our f i r s t  

observat ion wi th  r e spec t  t o  NASA's involvement i n  M i a m i  is t h a t  from t h e  

standpoint of volume of NASA's expenditures t h e  involvement has not  been 

impressive. Looking a t  t h e  numbers involved, w e  see t h a t  Dade County as 

a whole showed 25 con t r ac to r s  holding 90 prime o r  subcontracts with a t o t a l  

va lue  over t he  p a s t  t e n  years  of somewhat over 8.3 mi l l i on  d o l l a r s .  

I n  add i t ion  t o  t h i s  repor ted  a c t i v i t y  i n  the M i a m i  area, t h e  t e s t i n g  

of t h e  260-inch s o l i d  f u e l  engine a t  t h e  Aerojet  General p l a n t  which occu- 

p i e s  64,000 a c r e s  of land i n  Dade County involved expenditures of about 23 

m i l l i o n  d o l l a r s ,  r a i s i n g  t h e  t o t a l  or d i r e c t  expenditures i n  t h e  area t o  

some $32 m i l l i o n  d o l l a r s .  

S m a l l  as t h i s  f i g u r e  is ,  i t  i s  q u i t e  c l e a r  t h a t  d i spropor t iona te  

q u a l i t a t i v e  r e s u l t s  have been produced. 

The f i r s t  observa t ion  i n  t h i s  r e spec t  is  t h a t  t h e  NASA program has  

been b e n e f i c i a l  t o  t he  M i a m i  area i n  making i t  poss ib l e  f o r  the Univers i ty  

of M i a m i  t o  attempt th ings  t h a t  w e r e  prev ious ly  out  of reach and thereby 

has helped t o  inc rease  i t s  s t r e n g t h  as an i n s t i t u t i o n  of higher learn ing .  

I n  a l l ,  t h e  Univers i ty  has rece ived  18 i d e n t i f i a b l e  g ran t s  and con t r ac t s ,  

amounting to  a t o t a l  of b e t t e r  than 3.2 m i l l i o n  d o l l a r s .  

NASA g ran t s  and c o n t r a c t s  have enabled t h e  Univers i ty  t o  broaden i ts  in- 

volvement i n  i n t e r n a t i o n a l  a f f a i r s ,  physics, engineering, and chemistry. 

I n  a genera l  sense  t h e i r  most important r o l e  was  i n  giving balance t o  a re- 

search program previous ly  dominated by t h e  Medical School and t h e  I n s t i t u t e  

S p e c i f i c a l l y ,  t h e  

f o r  Marine Sciences. 
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From the standpoint of an area, a strong University benefits a commun- 

ity in a number of ways. First, it is a source of technical support for 

companies operating in the area. 

the labor force by training new professionals or retraining old ones; third, 

it helps directly in meeting community needs through providing a number of 

high technology services; fourth, a broad-base university makes the area 

more desirable from the standpoint of incoming industrial establishments. 

The second observation with respect to NASA procurements in Miami is 

Second, it provides a vehicle to upgrade 

that they are conducive to the development of a base of technically oriented 

industry. The fact that the 8 . 3  million dollars NASA has spent in Miami, 

over and above the solid fuel test expenditures, have been distributed to 

25 firms through 90 different prime or subcontracts indicates a reasonably 

good dispersion of NASA procurement that minimizes the dependency of area 

industry on the fortunes of any one contract of any one firm. 

the fact that a number of firms are active, as against just one or two, means 

that the total industry benefits from the operation of a number of different 

management teams in the area. 

process makes industry as a whole more viable in the face of uncertainty. 

The opposite situation, where one contract or one company dominates, would 

be detrimental to any area. 

toward the same discipline tends to reinforce the benefits obtained from the 

broad-based procurement mentioned above. 

nical base from being spread too thin and can provide the basis for the 

further development of a marketable technical competence which may become 

the basis for further expansion. 

hances the opportunity for additional firms to develop through spin-offs. 

Let it not be misinterpreted that we are setting a narrow area of technical 

In addition, 

This decentralization of the decision-making 

However, the fact that procurements do tend 

Specialization prevents the tech- 

The fact that many f$rms participate en- 

competence as a suitable final goal for any given area. Our feeling is that 
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t he  most l o g i c a l  and s t ronges t  growth p a t t e r n  i s  f o r  an  area of competence 

r a t h e r  l imi t ed  i n  scope t o  become very s t rong,  and f o r  o ther  areas t o  sp in  

of f  from t h i s  f i r s t  area and i n  tu rn  become strong. 

Helpful as have been t h e  q u a n t i t a t i v e l y  l imi t ed  but q u a l i t a t i v e l y  s ig -  

n i f i c a n t  NASA expenditures., t h e  main impact of t he  NASA program on M i a m i  has  

been by the  back door, as i t  were. Spec i f i ca l ly ,  it comes through ex tens ive  

NASA a c t i v i t y  i n  t h e  ad jacent  counties of Broward and Palm Beach and through 

the ramifying e f f e c t s  of t h e  high l e v e l  of NASA a c t i v i t y  i n  the  state as a 

whole. 

Within ad jacent  Broward County w e  have i d e n t i f i e d  2 1  companies having 

about 174 prime and subcontracts with awards  t o t a l l i n g  approximately 17 

m i l l i o n  d o l l a r s ,  Within neighboring Palm Beach County, we  have i d e n t i f i e d  

31 companies having about 123 prime and subcont rac ts  with awards t o t a l l i n g  

almost 175 mi l l i on  d o l l a r s ,  most of which i s  i n  prime con t r ac t  awards t o  

United A i r c r a f t  i n  West Palm Beach. 

By and l a rge ,  these  con t r ac t s  have importance t o  the  area i n  which they 

a r e  being performed, bu t  from t h e  s tandpoin t  of M i a m i ,  they are complementary 

act ivi t ies ,  highly a d d i t i v e  and mutually i n t e r a c t i v e  with t h e  developing 

higher technology indus t ry  i n  M i a m i .  However, t he  p r i n c i p a l  po in t  with 

r e spec t  t o  t h e  M i a m i  problem is  t h a t  t hese  c o n t r a c t s  have brought t o  t h e  

proximity of t h e  M i a m i  l abor  market s u b s t a n t i a l  numbers of t r a ined  person- 

n e l  capable of p a r t i c i p a t i n g  i n  f i rms  using higher technology and t h a t  t h e s e  

people form a t a l e n t  base a v a i l a b l e  f o r  employment wi th in  t h e  M i a m i  area, 

The c r i t i ca l  assumptions underlying t h i s  view are t h a t  (1) i ndus t ry  

develops where t h e  resources  arep and (2) t h e  resourcks i n  the  case of t h e  

h igher  technology i n d u s t r i e s  of t he  type wi th  which w e  are concerned are 

h ighly  t r a ined  and educated people. 

I n  t h i s  same context SA a c t i v i t y  i n  t h e  state of F lo r ida  as a whole 
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is significant: 

June of N 1966 with almost 14,000 persons working on the NASA program at 

that time. 

about 9,600. 

that, lacking a substantial recommitment of resources to space by the Chief 

Executive and Congresss additional large numbers of persons will be in the 

job stream. Evidence indicates that many of these people are remaining in 

the state and that a substantial fraction are settling in the Miami-Dade 

area as one of the most attractive from the standpoint of both living con- 

ditions and professional opportunities. 

Within Florida employment by NASA contractors peaked in 

By June of N 1969 this number is estimated to have dropped to 

The completion of the Manned Lunar Mission in 1970 will mean 

The ramifications of the permanent high-technology base of which we are 

speaking becomes much more obvious when we take into consideration the time 

phasing of the contracts in Palm Beach and Broward Counties:: 

62-63 64 65 66 67 68 TOTAL 
Palm Beach 78,803 26,891 27,673 19,967 18,417 3,007 174,758 

3,037 2,293 3,593 3,450 2,863 1,589 16,825 

81,840 29,184 31,266 23,417 21,280 4,596 191,583 

r 

As is quite apparent, activity on NASA contracts in the two counties 

dwindled steadily from the peak period of 1962-1963, and awards in 1968 

were less than 6 percent of what they were in the 1962-63 period and some 

20 percent of what they were in 1967. 

declined, Thus the level for United Aircraft in West Palm Beach dropped 

from approximately 1,200 persons employed on NASA work in mid-FY 1966 to 

approximately 200 at the end of FY 1968. There is no doubt that some of 

these persons were retained by United or other firms in the area--but as 

assuredly there was significant attrition. 

I 

Employment of course correspondingly 

I 

However, and this is quite 
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important,  t h e  Federal  Information Exchange System (FIX), which c o l l e c t s  in- 

formation on a l l  Federal  ou t lays  i n  the United States by geographic loca t ion ,  

i n d i c a t e s  that there have been no s u b s t a n t i a l  Federal  con t r ac t  act ivi t ies  

i n  Palm Beach County equal  i n  magnitude t o  NASA expenditures t o  set off  t h e  

down trend.  

technology f i rms  i n  Dade County. 

con t r ac t  procurements i n  t h e  M i a m i  area had s u b s t a n t i a l l y  increased as of 

1967, when the  Federal  Information Exchange System reported $179,034,000 of 

a c t i v i t y .  

On the o ther  hand, there i s  evidence of a build-up of higher  

The Department of Defense m i l i t a r y  prime 

Deta i led  examination reveals t h a t  th is  a c t i v i t y  i s  pr imar i ly  wi th  

Aerodex, Inc. ,  which r ecen t ly  b u i l t  up t o  an employment level of more than 

3,500 persons.  

More s i g n i f i c a n t  is  t h e  f a c t  t h a t  Soc ia l  Secur i ty  Administration 

statist ics i n d i c a t e  an o v e r a l l  i nc rease  i n  the  M i a m i  employment i n  higher  

technology indus t ry  from roughly 7,900 i n  1962 t o  more than 12,500 i n  1963, 

a 59 percent  increase .  Details are as follows: 

DADE COUNTY NO. EMPLOYEES 

1962 1967 % Change 

Ianuf a c  tu r ing  : 

C h e m i c  a1 s 

Machinery 
(Except E l e c t r . )  

Machinery 
( E l e c t r i c a l )  

Transpor ta t ion  
(Primari ly  Aero) 

P ro fes s iona l  
Instruments 

[ iscel laneous 
S ervi ces 
(Technological) 

1 

916 

916 

1,296 

1,838 

541 

2,371 

1,443 

1,679 

2,077 

3,206 

578 

3,514 

58 

83 

70 

74 

7 
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~~ 

TOTAL REPORTING UNITS 

1962 1967 % Change 

88 

81 

57 

73 

16 

422 

98 13 

112 38 

56 - 2  

114 56 

I 

23 44 

482 14 
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1 DADECOUNTY NO. WLOYEES I TOTAL REPORTING UNITS 

I I 

I 

TOTALS OF ABOVE 
CATEGORIES 7,878 12,497 

lTh i s  category includes engineers,  non-prof i t  educational and scien- 
t i f i c  research  agencies,  accountants and au t ido t s ,  consul tan ts ,  etc. For 
exact re ference  t o  t h e  makeup of t hese  ca t egor i e s ,  r e f e r  t o  t h e  Standard 
I n d u s t r i a l  C l a s s i f i c a t i o n  Manual of 1967, Executive Off ice  of t he  Pres i -  
dent,  Bureau of t he  Budget, U.S. Government P r i n t i n g  Office.  

I 

To us, t h e  observable t rend  from these  statist ics i s  t h a t  M i a m i  has de- 

veloped a number of higher technology i n d u s t r i e s  s u b s t a n t i a l l y  labor-oriented 

where s k i l l s  and t r a i n i n g  are a l l  important, t h e  main product of which is t h e  

capac i ty  t o  achieve t echn ica l  r e s u l t s .  

r ep resen t s  an immediate f i r s t  s t e p  t o  t h e  broadening of t h e  i n d u s t r i a l  base 

and wi th  t h a t  s u b s t a n t i a l  s o c i a l  change i n  M i a m i .  

The f a c t  t h a t  t h i s  has taken p lace  

W e  f e e l  t h a t  NASA w i l l  have had a l a s t i n g  impact on t h e  M i a m i  area i f  

t he  M i a m i  area continues t o  develop a r e l a t i v e l y  l a r g e  and d ive r se  higher 

technology c a p a b i l i t y  which provides t h e  M i a m i  area wi th  a competitive ad- 

vantage i n  rece iv ing  and performance on con t r ac t s .  

would be  a b l e  t o  surv ive  changes i n  t h e  bus iness  cyc le  and changes i n  tech- 

nology o r  i n  Federal  procurement p r a c t i c e s ,  on t h e  one hand, and have t h e  

capac i ty  f o r  growth on t h e  o the r .  

Such an  establishment 

So f a r ,  w e  have emphasized NASA's r o l e  i n  having a t t r a c t e d  people t o  

t h e  area, but  t h e r e  are, of course,  a number of o the r  f a c t o r s  I i n t e r a c t i n g  

wi th  t h i s  t h a t  con t r ibu te  t o  t h e  development of t he  area. 

po in t  ou t ,  i s  t h a t  M i a m i  has become a center  f o r  t h e  growing sc ience  of 

oceanography t h a t  p l aces  a requirement on t h e  community t o  develop 

One, w e  might 
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technologically superior firms that will complement this role. Dante 

Fascell, U.S. Representative from the 12th Congressional District of Florida, 

articulated the importance of oceanography in Miami in remarks made for in- 

clusion in the Congressional Record of March 26, 1969: 

The selection of Miami Beach, Fla., as the site of the Mar- 
ine Technology Society's fifth annual conference . . . is 
fresh evidence e . that the Miami area has become a center 
for the growing science of oceanography--truly Miami is the 
oceanographic capital of the world . . . . 

For years, Miami has attracted oceanographers . . e . Its 
geographical location and climatic environment are ideal for 
many oceanographic purposes . . . . It is one of the few e e . 
areas from which it is possible to study . . . living coral 
reefs, mangrove swamps, limestone rock formations, and other 
phenomena . . . . 

One of the first organizations to take advantage of these 
natural conditions was the University of Miami, whose Institute 
of Marine Sciences now ranks with such other respected marine 
research and educational institutions as Woods Hole Oceano- 
graphic Institute and the Scripps Institute in California. Its 
outstanding faculty and facilities have helped attract other 
oceanography-centered organizations to Miami in increasing num- 
bers. 

Located within the Institute on Miami's Virginia Key is the 
Tropical Atlantic Biological Laboratory . . , of the U.S, Bur- 
eau of Fisheries . . * - the laboratory is engaged in oceano- 
graphic biological research activities . e . ; the design of 
research programs to support and increase the efficiency of the 
total catch by the Nation's commercial fisheries; the acquisi- 
tion of knowledge for use both in harvesting and conserving 
stocks of surface schooling tunas e . a ; the aiding of the 
peoples of underdeveloped nations bordering the tropical At- 
lantic to find better means of acquiring protein rich resources 
near their shores. 

A third major addition to this bustling scientific commun- 
ity will be the Atlantic Oceanographic Laboratories--AOL--of 
the U.S. Department of Commerce's Environmental Science Ser- 
vices Administration--ESSA-- e . . . Miami was selected as the 
best location for this laboratory after keen competition among 
114 other locations ranging from Maine to the Virgin Islands. 

I 

Now occupying rental quarters in the Miami area . . . are 
five major ESSA components: 
atory, the Marine Geology and Geophysic Laboratory, the Sea- 
Air Interaction Laboratory, the National Hurricane Research 
Laboratory, and the Experimental Meteorology Laboratory. Space 
is also to be provided in the AOL building for the southern 

The Physical Oceanography Labor- 
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r eg iona l  o f f i c e  of the Nat ional  Oceanographic Data Center e 

. . a  

. I n  addi t ion ,  the U.S. Coast and Geodetic Survey sh ip  
Discoverer,  operated f o r  t h e  ESSA labora to r i e s  is  a l ready  
s t a t ioned  a t  nearby Dodge Is land ,  and the Survey's sh ip  Re- 
searcherg  f o r  which cons t ruc t ion  funds have been appropriated,  
is  near ing completion and w i l l  j o i n  the Discoverer i n  M i a m i  
e a r l y  next year  . e a e 

Thus, when AOL i s  a b l e  t o  l o c a t e  on Virg in ia  Key e e e a 
s c i e n t i f i c  oceanography community w i l l  be formed whose c l o s e  
a s soc ia t ion  w i l l  allow many oppor tuni t ies  f o r  mutually advan- 
tageous exchanges. The Univers i ty  of M i a m i  supports  t h i s  con- 
cep t  t o  t h e  ex ten t  t h a t  i t  w i l l  move i t s  I n s t i t u t e  of Atmospheric 
Sciences t o  the  key t o  j o i n  the "community" once t h e  ESSA f a c i l -  
i t y  i s  there. I n  fact ,  t h e  un ive r s i ty  plans t o  erect a s p e c i a l  
bu i ld ing  very  s h o r t l y ,  t o  serve as a center  f o r  t he  Government 
l a b o r a t o r i e s  as w e l l  as the u n i v e r s i t y ' s  own f a c i l i t i e s  on the  
key 

These developments are a l l  accomplished o r  i n  progress.  
course,  M i a m i ' s  r o l e  as t h e  oceanography c a p i t a l  of t he  world 
envis ions even g r e a t e r  progress  i n  the fu ture .  For example, 
t h e  January, 1969, r e p o r t  of t h e  Commission on Marine Science, 
Engineering and Resources recommended t h a t  a new agency be  
formed--a Nat ional  Oceanic and Atmospheric Agency, which would 
combine and coordinate  a l l  of t h e  e x i s t i n g  Government func t ions  
and more. It would inc lude ,  among o the r  services, ESSA and t h e  
Bureau of Commercial F i she r i e s .  I f  this recommendation is  ap- 
proved, t h e  bas i c  nucleus of t h e  new Agency's f i e l d  ac t iv i t ies  
w i l l  a l ready  be  c lus t e red  on Virg in ia  Key. 

Of 

Beyond t h i s ,  Miamians v i s u a l i z e  u l t ima te  c r e a t i o n  of  a major 
oceanographic sc ience  park on Vi rg in i a  Key which w i l l  be t h e  
hub of t h e  i n t e r n a t i o n a l  e f f o r t  t o  harves t  t h e  seas. Such a 
park would be  an  outs tanding asset f o r  t h e  s c i e n t i f i c  community. 
Tied i n  wi th  a deep water seapor t  i n  south Dade County--and in- 
c luding a 25-foot deep channel through Biscayne Bay--this park- 
p o r t  complex would attract  a l a r g e  percentage of t h e  more than 
400 n a t i o n a l  f i rms  wi th  s i z a b l e  research  s t a f f s  i n t e r e s t e d  in,  
one phase o r  another  of oceanography, ocean engineering, o r  t h e  
manufacturing of equipment and supp l i e s  t o  support  t hese  f i e l d s .  

Another f a c t o r  is  t h e  good communication and t r anspor t  f a c i l i t i e s  de- 

veloped because of a h ighly  favorable  geographical l oca t ion  combined wi th  

t h e  large-scale  t o u r i s t  business .  I n  1967, 9 m i l l i o n  gassengers and more 

than 300,000 tons of f r e i g h t  a r r i v e d  o r  departed from M i a m i  I n t e r n a t i o n a l  

Ai rpor t .  Washington, D.C.,  New York, Boston, and Chicago are a l l  wi th in  

the  two o r  t h r e e  hour range by j e t ,  and i n  add i t ion ,  M i a m i  l ies  on t h e  
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most t r a v e l l e d  r o u t e  t o  La t in  America. 

In add i t ion ,  the climatic and r e c r e a t i o n a l  amenit ies  of the area can 

be p a r t i c u l a r l y  important when it  comes t o  workers w i t h  t h e  ski l ls  and t r a i n -  

ing  that g ive  them considerable  freedom of choice as t o  loca t ion .  The record 

of companies i n  the aerospace i n d u s t r i e s  i n  loca t ing  t h e i r  f a c i l i t i e s  i n  sun- 

sh ine  states i n  order  t o  hold technica l  personnel is  famous, and southern 

F lo r ida  d e f i n i t e l y  f i t s  t he  same mold. 

These and a number of o ther  similar f a c t o r s  depend, however, f o r  t h e i r  

e f f ec t iveness .on  ou t s ide  fo rces  g e t t i n g  t h e  b a l l  r o l l i n g ,  as i t  were. Once 

technologica l ly  competent people begin movement toward a p l ace  l i k e  M i a m i  

they tend t o  continue, and once the re  they tend, as a group, t o  generate  

t h e i r  own oppor tuni t ies .  Space ac t iv i t ies  i n  F lor ida  have got ten  t h i s  s o r t  

of process  underway f o r  Miami-Dade, This, we th ink ,  c o n s t i t u t e s  t he  real 

impact of t h e  space program on the  area. 

Perhaps John F. Kennedy was t h e  f irst  t o  touch upon t h e  na ture  and pos- 

s i b i l i t i e s  of such a n  impact when he spoke i n  M i a m i  on March 10, 1962: 

This i s  a g r e a t  state. I a m  no t  su re  t h a t  t h e  people of Flor-  
i d a  r e a l i z e  y e t  what i s  happenling t o  t h i s  state and what w i l l  
happen i n  t h e  next  t e n  years .  The space age which we take  such 
s a t i s f a c t i o n  i n  i s  going t o  make t h e  most profound d i f f e r -  
ence t o  t h i s  state. - e I be l i eve  the  New F ron t i e r  can be cap- 
tured here  i n  F lor ida  as almost no o the r  S t a t e  of t h e  Union e 

a e I n  one of t h e  most amazing prophecies i n  h i s t o r y  a hundred 
years  ago, J u l e s  Verne prophesized t h a t  t h e r e  would be  a compe- 
t i t i o n  between Flor ida  and Texas as t o  which state would be  the 
source of v i t a l i t y  i n  the  space age. H e  thought t h a t  F lor ida  
might f a i l  because the re  was  no c i t y  l a r g e  enough, and he won- 
dered whether F lor ida  w a s  s t a b l e  enough, l inked  t o  t h e  United 
S t a t e s ,  t o  s tand t h e  b l a s t  which would come when w e  f i n a l l y  pu t  
a man i n  space. One hundred years  ago! Well, I prophesy i n  t h e  
next  t e n  yea r s  that this  S t a t e  is  going t o  have t h e  g r e a t e s t  per- 
iod of development of any state i n  the  United States--and youI 
the  people of F lor ida ,  must be p a r t  of it. I 


